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(54) Title: A METHOD FOR IDENTIFICATION, ISOLATION AND PRODUCTION OF ANTIGENS TO A SPECIFIC 
PATHOGEN 

(57) Abstract: Described is a method for identification, isolation and production of hyperimmune serum-reactive antigens from a 
specific pathogen, a tumor, an allergen or a tissue or host prone to autoimmunity, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, which is characterized by the following steps: - providing an antibody preparation from a plasma 
pool of said given type of animal or from a human plasma pool or individual sera with antibodies against said specific pathogen, 
tumor, allergen or tissue or host prone to auto-immunity, - providing at least one expression library of said specific pathogen, tumor, 
allergen or tissue or host prone to auto-immunity, - screening said at least one expression library with said antibody preparation, - 
identifying antigens which bind in said screening to antibodies in said antibody preparation, - screening the identified antigens wkh 
individual antibody preparations from individual sera from individuals with antibodies against said specific pathogen, tumor, allergen 
or tissue or host prone to auto-immunity, - identifying the hyperimmune serum -reactive antigen portion of said identified antigens and 
which hyperimmune serum-reactive antigens bind to a relevant portion of said individual antibody preparations from said individual 
sera and - optionally isolating said hyperimmune serum-reactive antigens and producing said hyperimmune serum-reactive antigens 
by chemical or recombinant methods. 
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A method for identification, isolation and production of antigens 

to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 

* 

or for humans. 

■ 

Vaccines can save more lives {and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous infectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter- 
native treatments with vaccines being a -logical choice. Finally, f 
the great need for vaccines is also illustrated by the fact that 

* 

infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

■ 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists. In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens (these compounds are commonly termed adjuvant) , since 
these subunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
. that are contained in the vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the World Health Organization (WHO) , the Food and Drug Admin- 
istration (FDA), and their European counterparts, for exact 
specification of vaccine composition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis) , Measles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, Inactivated polio 
vaccine (Salk) ) , subunit-vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subfractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example, 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades* that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immune effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immune response. The adjuvant- may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoattractant for other immune 
cells or may act locally and/or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate immune system, 
which has evolved as a first line host defence that limits infec- 
tion early after exposure to microorganisms. Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophiles) , natural killer cells and others. By contrast^ cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate immune system and improves upon re- 
peated exposure to a given pathogen/antigen. Phylogenetically, ; 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immune system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders. In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific immune responses 
and memory resulting in clearance of intruding pathogens or of 
other targets. These mechanisms may also be important to clear or 
contain tumor cells. 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine. 

It is* therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
serum as antibody source. Such a method should also be suitable 

* 

for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate tumor antigens, allergens, auto 
.immune antigens. 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive ' 
antigens from a specific pathogen, a tumor, an allergen or a tis 
sue or host prone to auto-immunity, especially from a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, said method being character- 
ized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, a tumor, an allergen or a tissue or host prone to 
aut o- immuni ty , 

... ♦screening said at least one expression library with said anti 

■ 

body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

This method is also suitable in general for identifying a practi 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 
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least three different expression libraries are screened in a 
pathogen/antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum-reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac-,_ 
tive antigens are identified in a further repeating step only 
to obtain a complete set of hyperimmune serum-reactive antigens 

* 

of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or recombinant methods . 

The method according to the. present invention mainly consists of 
three essential parts, namely 1- identifying hyperimmune serum 
sources containing specific antibodies against a given pathogen, 
2. screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune serum-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e.* 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen serum. Therefore, a bias with 
respect to "wrong" antigen candidates or an incomplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (number 
of individual plasmas /sera) tested , both with respect .to repre- 
sentability of the library and usefulness of the expression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic compounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct serum collections are used: 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc.), 3. With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the- 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library, a bacterial surface li- 
brary and a proteome. It has been observed that although all ex- . 
press ion libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies. While it is therefore possible to obtain hyperimmune serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum-reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 

* 

tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools n . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all sur- 
face proteins of a given pathogen. With the expression libraries 
according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4) . This set of poten- 
tial antigens can also be a protein preparation, in the case of 
extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown under defined physiological conditions (see Example 5) . 
While the genomic approach has the potential to contain tbe com- 
plete set of antigens , the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational modifications or processed forms of 
these proteins, not obvious from the DMA sequence. These or any 
other sets of potential antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto- immunity are hereafter 
referred to as "expression library". Expression libraries of very 
different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries representing 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 
- or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state, 
such as a proteome. 

Ribosome display is an established method in recombinant DMA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (Schaffitzel et'al, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al., 1997). Apart from displaying peptide or protein 
sequences in an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al., 1999; Rodi and 
Makowski, 1993; Georgiou et al., 1997). 
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The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyperimmunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the expression libraries are genomic expression li- 
braries of a given pathogen, or alternatively m-KNA, libraries. 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 

» 

fragments of the given pathogen are expressable. Preferably the 
genomic expression libraries exhibit a. redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 

i 

prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyperimmunogenic antigens regardless of their 
way of expression. Preferably' the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
post-translational modifications, processing, etc. which are not 
obvious from the DMA sequence. 

G 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fungal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of tumor- 
associated antigens, and for the identification of allergens or 



1 
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antigens involved in auto-immune diseases- Of course, especially 
the recombinant methods are rather simple for pathogens having a 
small genome or a comparatively small number of expressed pro- 
teins (such as bacterial or viral pathogens) and are more compli- 
cated for complex (eukaryotic) organisms having large genomes. 
However, also such large genomic libraries of higher organism 
pathogens may well be analyzed with the method according to the 
present invention, at least in a faster and more reliable way 

than with known methods for identifying suitable antigens. 

* i 

i 

Preferred pathogens to be 'analyzed or which antigens are to be 
extracted, respectively, include human immunedef iciency virus 
(HIV) , hepatitis A virus (HAV) , hepatitis B virus (HBV) , hepati- 
tis C virus (HCV) , Rous sarcoma virus (RSV) , Epstein-Barr vi- 
rus (EBV) , influenza virus (IV), rotavirus (RV) , Staphylococcus 
aureus (S. aureus) , Staphylococcus epidermidis (S. epidermidis) , 
Chlamydia pneumoniae (C. pneumoniae) , Chlamydia trachomatis (C. 
trachomatis) -, Mycobacterium tuberculosis (M. tuberculosis) , Myco- 
bacterium leprae (M„ leprae), Streptococcus pneumoniae (S. pneu- 
moniae) , Streptococcus pyogenes (S. pyogenes), Streptococcus 
agalactiae (S. agalactiae) , Enterococcus faecalis (E. faecalis), 
Bacillus anthracis (B. anthracis) , Vibrio cholerae (V. cholerae) , 
Borrelia burgdorferi {B. burgdorferi), Plasmodium sp., fungal 
diseases such as Pneumocystis carinii, Aspergillus sp. , Crypto- 
coccus sp., Candida albicans or parasitic infections such as as- 
cariasis (Ascaris lumbricoides) and taeniasis (Taenia saginata) . 
The method according to the present invention is most applicable 
for bacteria, worms or Candida. 

As a model organism for the present application Staphylococcus 
aureus has been chosen to demonstrate the applicability and effi- 
cacy of the method according to the present invention. Especially 
with respect to the examples it is clear that the invention is 
easily transferable to all potential pathogens, especially the 
ones listed above. 

■ 

It was surprising that the method according to the present inven- 
tion allows an efficient and fast biological screening of a given 
pathogen, especially in view of the fact that only a small frac- 
tion of a patient's antibody repertoire is directed to a given 
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pathogen, even in a state where this pathogen is effectively de- 
feated. It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 
that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against S, aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinaceous antigens . 

One of the advantages of using recombinant expression libraries, 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperimmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing the 
hyperimmune serum- reactive antigens without further recombinant 
DNA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 
according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutical ly acceptable carrier and/or excipient, imme- 
diately after its production (in the course of the second selec- 
tion step), e.g. by expression from the expression library 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperimmune serum-reactive antigen is a vaccine for preventing or 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The pharmaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier /or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compound for further stimulating the immune 
response to the given hyperimmune serum-reactive antigen. Pref- 
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erably the immunostimulatory compound in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, immunostimulatory deoxynucleo tides, alumn, Freund's 
complete adjuvans, Freund's. incomplete adjuvans, neuroactive com- 
pounds, especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721. Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like poly lysine, 
polyarginine and polypeptides containing more than 20%, espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
conrpositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid residues, especially between 30 and 200 resi- 
dues . 

■ 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources . 

■ 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly) peptides may be of prokaryotic or animal or plant origin, or 
may be produced chemically or recombinantly (Andreu et al., 1998; 
Ganz et al., 1999; Simmaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz* et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Antimicrobial Sequences Database under the following internet ad- 
dress : 

http : / /www . bbcm . univ , tries te . it / -tossi /paa2 . html 

■ 



Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compound allowing as an end product activation 
{or down-regulation) of the adaptive immune system, preferably 
mediated by APCs (including dendritic cells) is used as polycati- 
onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EP01/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from human, bovine or mouse. 

Polycationic compounds derived from natural sources include HIV- 
REV or HIV-TAT (derived cationic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence NH ~RIiAGLLRKGGEKIGEKLKKIGOKIKNFFQKLVPQPE~COOH . Related or 

derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not . among the 20 
standard amino acids. Moreover, further cationic residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances. 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EP01/12041, incorpo- 
rated herein by reference) . 

Immunostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived, from non-ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di -nucleotides (CpG) in a certain 
base context (e.g. Krieg et al., 1995) but also inosine contain- 
ing ODNs (I -ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822. 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also be the selected serum) allows 
a selective identification of the hyperimmune serum-reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmune serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
' .least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmune serum- reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum-reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more thari 1000) . 

Therefore, the relevant portion of the hyperimmune serum-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum-reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
ual antibody preparations used in the second screening round. 

■ 

According to a preferred embodiment of the present invention, the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations), are selected by their titer against the 
specific pathogen {e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and recombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 6000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = units, calculated from the OD c 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig. 9. 

* 

* According to the demonstration example which is also a preferred 
embodiment of the - present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 
Staphylococcus epidermidis. Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with human dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic impacts 
on humans. Staphylococcal infections are imposing an increasing 
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* 

* 

threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections. Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins . 

■ 

Every human being is colonized with S. epidermidis . The normal 
habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S. aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers -undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents acquisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci. These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop (close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (KRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of more toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients.. 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. - 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers {skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
staphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections , and induces the 
formation of abscesses. This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters {endocardi- 
tis, sepsis, peritonitis), prosthetic devices (septic arthritis, 
osteomyelitis). S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) , endocardi- 
tis in individuals with prosthetic valves. This is exemplified in 
immunocompromised individuals such as oncology patients and pre- 

■ 

mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing number of immuno- 
compromised patients. 

Much less is known about S. saprophyticus , another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

■ 

The pathogenesis of staphylococci is multifactorial. In order to 
initiate infection the pathogen has to gain access to the cells 
and tissues of the host, that is adhere. S. aureus expresses-sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix (extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 
use are the secreted products, such as enterotoxins, exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections. 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms. The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan* 

■ 

catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens; 
the major anti-staphylococcal adaptive response comes from the 
humoral arm of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMNs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. -It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 
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manipulate the defensive mi croenvir eminent of the infected host by- 
secreting polypeptides referred to as superantigens , which target 
the multireceptor communication between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their function in routine 
infections is not well understood. Moreover, one cannot expect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides , lipoteichoic acid, peptidoglycan) with- 
out a memory function. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined . 

n 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S. aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine -approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
IgG3 for opsonization, and any IgG subtype and IgA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior compared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected. Identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life- threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or undergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coccus proteins or peptides with the antibodies present in human 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides (linear epitopes) or 
polypeptide domains- (structural epitopes). The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 
selected sera. 



■ 



Following the high throughput screening, the selected, antigenic 
proteins- are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems) , and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection (> 100 uninfected, > 50 patients 
sera) . The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellularly. Antibodies against 
the cell wall proteins (such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria communicate with each other through se- 
creted proteins. Neutralizing antibodies against these proteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species. Bioinf ormatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown under different conditions (FACS, 
microscopy) , determination of neutralizing capacity (toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody- in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- 
lected proteins in vivo. The antigens with the proven capability 
to induce antibodies will be tested in animal models for the 
ability to prevent infections. 

The antibodies produced against Staphylococci' by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the -antigenic proteins and their immunogenicity . 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus or staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum-reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 126, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune serum-reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.lD No. 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 76/ 77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
to 

2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75, 76, 77, 78,. 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a pharmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperimmune fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s). i.e. 
suited for eliciting an appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

a 

Preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of column "predicted 
immunogenic aa" , "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 
2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seq.ID 
No. 55, 

aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49-, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, \. 
321-329, 344t352, 691-707, 358-411 and 588-606, of .Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- ., 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'-- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535,. 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, • 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545,' 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 
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aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-13S, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 10.9-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, f .l 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
-284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, .663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

•aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, '65-:76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
. 411, 126-143 and 168-186, of Seq.ID No. 77, 
aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 

226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
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Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482,- 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 

* * • 

1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, .671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
•483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815> 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, -948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-H16, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73,' 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90; 

aa 26-53, 95-123, 164-176, 189-199, 8^-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, ■ 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145", 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, ■ 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402/ 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, . 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 
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321-326, 338-345, 360-369, 385-391 of Seg.ID No. 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, ,121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154,. 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158,- 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 
aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at 
least 6, preferably more than 8, especially more than 10 aa of 
said sequences . All these fragments individually and each inde- 
pendently form a preferred selected aspect of the present inven- 
tion. 



Especially suited helper epitopes may also be derived from these 
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antigens. Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq. ID. No. 56, 
aa 24-53 of Seq. ID. No. 70, aa 240-260 of Seq. ID. No. 74, aa 1660- 
1682 and 1746-1790 of Seq. ID. No. 81, aa 1-29, 680-709, and 878- 
902 of Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226- ' 
269 and 275-326 of Seq. ID. No. 94, aa 23-47 and 107-156 of 
Seq. ID. No. 114 and aa 24-53 of Seq. ID. No, .142 and fragments 
thereof being T-cell epitopes. 

According to another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune serum-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S. aureus or S. epidermidis antigens may also be combined 
with antigens against other pathogens in a combination vaccine. 
Preferably this vaccine further comprises an immunostimulatory ' 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleotides (ODNs) , neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as E. 
coli. 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 
preferably monoclonal antibodies . 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior .art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 
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•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 

cloned hybridoma cells and optionally further purification 

- 

steps. 

Preferably, removing of the spleen or spleen cells is connected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al. 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals (Bruggemann et al., 
1996) . 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 

i 

•and 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-selection of sera based on anti-staphylo- 
coccal antibody titers measured by ELISA. 



Figure. 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum . 
The LSA50/6 library in pMAL9.1 was screened with 10 ]ig biotiny- 
lated, human serum in the first (A) and with 1 ]ig in the second 
selection round (B) . P. serum, patient serum; B. serum, infant se- 
rum. Number of cells selected after the 2 nd and 3 rd elution are 
shown for each selection round, 

i " i 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

■ 

Figure 5 shows peptide ELISA with serum from patients and healthy 

* 

individuals with an epitope identified by ribosome display. 
Figure 6 shows representative 2D Immunoblot of S. aureus surface 

■ 

proteins detected with human sera. 800 ug protein " from S. au- 

4, 

reus /COL grown on BHI were resolved by .IEF (pi 4-7) and SDS-PAGE 
(9-16%), and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incubated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti-human IgG/HRPO 
conjugate and ECL development'. 

Figure 7 demonstrates a representative 2d gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus/COL were resolved by IEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (1ST, C) and infected 
(P) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 
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surface-display and proteomics approaches. 

Figure 10 shows the surface staining of S. aureus with purified 
anti-LPXTGV igGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left) . 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by IEF (pi 6-11) and SDS- 
PAGE (9-16%). Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-immunoblot 
(right) . 800 pg protein from the same preparation was resolved in 
parallel by 2DE, and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incubated with the P-pool 
(1:10,000). Binding of serum IgG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMPLES 

Discovery of novel Staphyloccocus aureus antigens 
Example 1: Preparation of antibodies from human serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and -their immunogenicity. 
These molecules are essential for the identification of individ- 

* 

ual antigens in the approach as the present invention which is 
based on the interaction of the specific anti -staphylococcal an- 
tibodies and the corresponding S. aureus peptides or proteins- To 
gain access to relevant antibody repertoires, human sera were 
collected from I- patients with acute' S. aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection, S. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encounters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.). 

The sera were characterized for S. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross -reactive antibodies. For that purpose not only, whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria* were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
and peptidoglycan isolated from s. aureus. More importantly, a 
recombinant protein collection was established representing known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections. 

□ ' 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIll receptors of PMNs and 
promote opsonization (Phillips-Quagliata et ai., 2000; Shibuya et 
al., 2000). The primary role of IgA antibodies is neutralization, 
■ mainly at the mucosal surface. The level of serum IgA reflects 
the quality, quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of IgM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and IgA antibodies had already under- 
gone affinity maturation, and are more valuable in fighting or 
preventing disease 

Experimental procedures 

> 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 ug/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2). Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (~ 2.000x). Antigen-antibody com- 
plexes were quantified by measuring the conversion of the sub- 
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strate (ABTS) to colored product based on OD Anc readings in an 

405CUQ 

automated ELISA reader (Wallace victor 1420) . The titers were 
compared at given dilution where the dilution response was linear 
(Table 1) . The ~ 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 
(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies .from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown) . In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998) . However, antibodies from 

i i 

patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens te'sted in or ELISAs 
or identified as immunogenic during the screens according to the 
present invention. 

* 

This comprehensive approach followed during antibody characteri- 
zation is unique, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 



Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. Antibodies against E. 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole cell E. coli (DH5a, ^transformed with 
pHIEll, grown under the same condition as used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of IgG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-human IgA 
(Southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRL) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 
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Example 2: Generation of highly random, frame-selected, small* 
fragment, genomic DNA libraries of Staphylococcus aureus 



Experimental procedures 

», . . 

'"'^Preparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al., 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DNA in high quality and large scale. 
500 ml BHI (Brain Heart Infusion) medium supplemented with 
5 tig /ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two alicjuots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial .pellets were carefully re-suspended in 26 ml of 
0.1 mM Tris-HCl, pH 7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 
tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tube and the solution mixed carefully. 
250 vxl of Lysostaphin (10 mg/ml stock, freshly prepared in ddH 2 0) 

was then added to the tubes, mixed thoroughly and incubated at 
40°C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 jjlI of Proteinase K 
(25 mg/ml stock) and 100 |il of Pronase (10 mg/ml) , tubes were 
again inverted several times and incubated at 40°C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl-ammonium bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 65 °C in a 
shaking water bath for 10 min. Samples were cooled to room tem- 
perature and extracted with PhOH/CHCl 3 /IAA (25:24:1) and with 

CHCl /IAA (24:1) . Aqueous phases were carefully collected and 

transferred to new sterile 50-ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean 50ml-tubes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled from- the solution \J\ 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 

* 

solved in ddH 2 0. 

Preparation of small genomic DNA fragments. Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BBS cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
soni cation yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen 's shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was performed in the presence of MnCl 2 in 

a 60 pi volume at 20°C for 5 min to ensure double-stranded cleav- 
age by the enzyme. Reactions were stopped with 2 ]il of 0.5 M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel. This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 uM each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20°C for subsequent use. 

■ 

Description of the vectors. The vector pMAL4.1 was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
irtycin resistance gene*. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites are inserted after the .ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the Notl site. A +1 bp insertion 

restores the bla ORF so that b-lactamase protein is produced with 
a consequent gain of Arapicillin resistance. 

The vector pMAL4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
ontpA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the ompA 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000). A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream Notl site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the Notl site. A +1 bp. insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL9.1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and Notl. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and Notl from plasmids pMAL4.1 or 
PMAL4.31 to plasmid pMAL9.1 will yield a continuous reading frame 
of lamB and the respective insert • 

■ 

The vector pHIEll was constructed by cloning the fhuA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and Notl. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and Notl from plasmids pMAL4.1 or 
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pMAL4.31 to plasmid pHIEll will yield a continuous reading frame 
of fhuA and the respective insert. 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DH10B electrocompetent E. coli cells (GIBCO BRL) 
and trans formants plated on LB-agar supplemented with Kanamy- 
cin (50 ug/ml) and Ampicillin (50 ]ig/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PCR analysis and large-scale 
sequencing. A simple colony PCR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) . 

Cloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
pMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and Notl. The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and Notl. Using these 
two restriction enzymes, which recognise an 8 bp GC rich se- 

* 

quence, the reading frame that was selected in the pMAL4.1 or 
pMAL4.31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 p.g/ml Kanamycin and grown over night at 37°C 
at a density yielding clearly visible single colonies. Cells were . 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
tal number of clones after frame selection of l-2x 10 6 was 
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received using approximately 1 \ig of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA. To assess the randomness 
of the LSA50/6 library, 6.72 randomly chosen clones were se- 
quenced. The bioinformatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp (Figure 2) . All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries. The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4.1 to 
the display plasmids pMAL9.1 (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.lpg plasmid DNA resulted in 2-5x 10 6 
clones. The clones were scraped off the LB plates and frozen 
without further amplification. 

Example 3: Identification of highly immunogenic peptide sequences 
from S. aureus using bacterial surface displayed genomic librar- 
ies and human serum 

u 

Experimental procedures 

m 

r 

MACS screening. Approximately 2.5x 10 8 cells from a given library 
were grown in 5 ml LB-medium supplemented with 50 pg/ml Kanamycin 
for 2 h at 37°C. Expression was induced by the addition of 1 mM 
IPTG for 30 min. Cells were washed twice with fresh LB medium and 
approximately 2x 10 7 cells re-suspended in 100 y.1 LB medium and 
transferred to an Eppendorf tube-. 

10 ug of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4°C with gentle shaking. 900 
]xl of LB medium was added, the suspension mixed and subsequently 
centrifuged for 10 min at 6000 rpm at 4°C. Cells were washed once 
with 1 ml LB and then re-suspended in 10.0 p.1 LB medium. 10 pi of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the incubation continued for 20 min at 4°C. 
Thereafter 900 pi of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column (Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet, (The MS 

m 

columns were equilibrated by' washing once with 1 ml 70% Et OH and 
twice with 2 ml LB medium.) 

The column was then washed three times with 3 ml LB medium. The 
elution was performed by removing the magnet and washing with 2 
ml LB medium. After washing the column with 3 ml LB medium, the 2 
ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml . 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 ug/ml Kanamycin. 
The culture was incubated at 37°C for 90 min and then induced 
.with 1 inM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 ul LB medium. 
Since the volume was reduced, I ]ig of human, biotinylated serum 
was added and the suspension incubated over night at 4°C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 jig/ml 
Kanamycin and grown over night at 37 °C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 iag/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or in a collaboration with TIGR (U.S.A.). 

For Western blot analysis approximately 10 to 20 \xg of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy~ 
bondc membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using human serum as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
. antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti • 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for the detection of the fusion proteins. 



Results 

» 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated human serum. The 
libraries LSA50/6 in pMAL9.1 and LSA250/1 in pHIEll were screened 
with a pool of biotinylated, human patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure, was performed as described under Experimental procedures. As 
a control, pooled human sera from infants that have most likely 
not been infected with S. aureus was used. Under the described 
conditions between 10 and 50 fold more cells with the patient 
compared to the infant serum were routinely selected (Figure 3) . 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randomly and subjected to Western blot 
analysis with the same pooled patient serum. This analysis re- 
vealed that 30 to 50% of the selected clones showed reactivity 
with antibodies present in patient serum whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serum. Colony PGR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognized by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection .and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, ORF1951, ORF0222, lipase and 
IsaA) were picked up to 90 times, indicating their highly immuno- 
genic property. All clones that are presented in Table 2 have 
been verified by Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of human serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of S. aureus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different human sera. 10 to 30 different human patient sera 
were subsequently used to evaluate the presence of antibodies 
against the selected immunogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross-reactivity with proteins expressed by E. 
coli, all sera were pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and as an example shown in 
Figure 4 and is indicative of the validity of the present screen. 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- - 
tients (ORF1618, ORF1632, isaA, Empbp, Protein A) . Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immunogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 



Example 4: Identification of highly immunogenic peptide, se- 
quences from genomic fragments, from S. aureus using ribosome 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 {described above) was PCR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CGAATAATACGACTCACTATAGGGAGACCACAACGGTTTCCCACTAGTAATAATTTTGTTTAAC 
TTTAAGAAGGAGATATATCCATGCAGaCCTTGGCCGGCCTCCC ) and ICC2 0 2 

( GGCCC ACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG ) hybr i di z e 5 ' 
and 3' of the Fse I -Not I insertion site of plasmid pMAL4.1, re- 
spectively, ICC277 introduces a T7 phage RNA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the S~lac~ 
tamase open reading frame and also introduces a stem-loop struc- 
ture at the 3' end of the resulting RNA. PGR was performed with 
the High fidelity PGR kit (Roche Diagnostic) for 25 cycles at 
50°C hybridization temperature and otherwise standard conditions. 

The resulting PCR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome ■ display similar as de- 
scribed previously (Hanes et al., 1997) but with modifications as 
described below. 

One round of ribosome display contained the following steps: In 
vitro transcription of 2 \ig PCR product with the RiboMax kit 
(Promega) resulted in ca. 50 ug A. In vitro translation was per- 
' formed for 9 minutes at 37°C in 22 iil volume with 4,4 \xl Premix Z 
{250 mM TRIS-acetate pH 7.5, 1.75 of each amino acid, 10 mM 
ATP, 2.5 mM GTP, 5 raM CAMP, 150 mM ace triphosphate , 2.5 mg/ml E. 
coli tRNA, 0,1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13.8 mM Mg(Ac}2, 8 jil S30 extract (x mg/ml} and 
about 2 ]ig in vitro transcribed RNA from the pool. S30 extra.ct 
was prepared as described {Chen et al, 1983). Next, the sample 
was transferred to an ice-cold tube containing 35.2 jil 10 % milk- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52.8 ]il WBTH (as before plus 2.5 
mg/ml heparin) Subsequently, immuno precipitation was performed 
by addition of 10 \ig purified IgGs, incubation for 90 minutes on 
ice, followed .by' addition of 30 \xl MAGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated p. column (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 yl EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 ug/ml S. cerevisiae 
RNA) was applied to the column, incubated for 5 minutes at 4°C. 
Elution was completed by adding 2 x 50 ]il EB20*. The mRNA from the 
elution sample was purified with the High pure 'RNA isolation kit 
(Roche Diagnostics) . Subsequent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 • 
pmol oligo ICC202 for 1 hour at 50°C in 50 ul volume. 5 \il of 
this mix was used for the following PCR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PCR pool subsequently cloned into plasmid pHlEll (de- 
scribed above) by cleavage with restriction endonucleases NotI 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 jig/ml Kanamycin to prepare plasmid 
DNA using standard procedures . Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A.), Peptides corresponding to the inserts 

were synthesized and coated in 10 mM NaHCO pH 9.3 at a concen- 

tration of 10 ug/ml (50 ul) onto 9 6-well microti ter plates 
(Nunc) • After blocking with 1% BSA in PBS at 37°C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
biotin-labeled anti-human IgG secondary antibodies' (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures, 

■ 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified igGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides. 

■ 

Three rounds of ribosome display selection and amplificaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PCR pool. 

Sequence analyses of a large number of randomly picked clones 
(700) led to the identification of the gene and the corresponding 
peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a -specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the serum 
used for selection and recognizing the epitope presented by this 
clone. Remarkably, some clones (ORFs) were picked up to 50 times / 
indicating their highly immunogenic property. Table 2 shows the 
ORF name, the Seq.ID No. and the number of times it was identi- 
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fied by the inventive screen. 

* 

For a number of immuno-selected ORFs peptides corresponding to 
the identified immunogenic region were synthesized and tested in 
peptide-ELISA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients who suffered from an infection by S. aureus. The two ex- 
amples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis. They are not only hyperimmune reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. ; — : 

i 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above) , very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
comparison can be seen in Table 2 . 

si i 

Example 5 s Identification of highly immunogenic antigens from S. 
aureus using Serological Proteome Analysis. 

Experimental procedures 

* 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens. S. aureus strains COL (Shafer and landolo, 
1979) and agr- {Recsei .et al., 1986) were stored as glycerol 
stocks at -80°C*or on BHI (DIFCO) plates at 4°C. Single clones 
were used for inoculation of overnight cultures in either BHI 
("standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma) . Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O.D. 6Q0 between 0.3 and 0.7. 

Bacteria were harvested by centrifugation and washed with ice- 
cold PBS . Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al. 1998). Briefly, ~3x 10 9 bac- 
teria (according to O.D. nn = 1 are about 5xl0 7 bacteria) were re- 

5 00 ' 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 units 
lysostaphin (Sigma) . After incubation at 37°C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley, 1997) . Cell surface proteins were either 
precipitated with methanol /chlorophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) . Protein samples 
were frozen and stored at -80°C or dissolved in sample buffer and 
used for isoelectric focusing (IEF) immediately (Pasquali et al . 
1997) . 

Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus /agr grown 
under "stress conditions", b) S. aureus/COL grown under "standard 
conditions" and c) S. aureus/COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7 , 
BioRad) was done using the "in-gel-reswelling procedure" 
(Pasquali et al . , 1997). The gels for blotting were loaded with 
100-800 yg protein, the preparative gels with 400-1,000 ug 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF -membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk, 
4°C for 16 h) , blots were incubated for two hours with serum 
(1:2,500-1:100,000 in blocking solution, see Table 3) . After 
washing, specific binding of serum igG was visualized with a 
goat-anti-human-IgG / peroxidase conjugate (1:25., 000, Southern 
Biotech) as secondary antibody and development with - a 
chemiluminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Membranes were stripped by treatment 
with 2% S-ME/Iiaemmli buffer for 30 min at 50-65°C, immediately 
re-probed with a different serum, and developed as' described 
above. This procedure ' was repeated up to five times. Signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie - (BioRad) 
stained preparative gels (example shown in Figure 7) . The results 
of these serological proteome analyses of surface protein prepa- 
rations from S . aureus are summarized in Table 3 . 
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Sequencing of protein spots by peptide- fingerprint MALDI-TOF-MS 
and tandem MS /MS . Gel pieces were washed alternately three times 
with 10 ul digestion buffer (lOmM NH 4 HC0 3 /CAN, 1:1). Afterwards 
the gel pieces were shrunken with 10 ]il ACN and reswollen with 2 
111 protease solution (0.05 ug/pl trypsin, Promega, Madison, USA). 
Digestion was performed for 10-12 h at 37°C. For MALDI -TOF -MS 
peptides were extracted from the gel pieces with 10 |il digestion 
buffer. The supernatant was concentrated with ZipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 ]il extraction buffer (0.1% TFA/CAN, 1:1) and 0.5 yl 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI -TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUT384 ion source. The acceleration voltage was 
set to 25 kv, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly immunogenic proteins from 
S . aureus 

The antigens identified by the different screening methods with 
the IgG and IgA preparations form pre-selected sera are. further 
characterized, by the following ways: 

1. The proteins are purified, most preferably as recombinant 
proteins expressed in E. coli or in a Gram+ expression system or 
in an in vitro translation 'system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinf ormatic analysis: N-terminal sequences representing the 
signal peptide are removed, C-terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such as Strep-tagll, 
His-tag, etc.) A large number of sera is then used in ELISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4), since, it contains the Gram+ 
cell wall anchor sequence LPXTG. This signature has been shown to 
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serve as cleavage site for sortase, a trans-peptidase which cova- 
lently links LPXTG motif containing proteins to the pepticloglycan 
cell wall. LPXTGV is also equipped with a typical signal peptide 
(Fig, 8) . ELISA data using this protein as a Strep-tagged recom- 
binant protein demonstrate that this protein is highly immuno- 
genic (high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9). Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies, than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins* are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases {e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune .response, " special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each, sera were available. In addi- 
tion, each patient senna is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2 . Specific antibodies are purified for functional ' characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep-tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix, and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep-tagged LPXTGV as 
the capture antigen, 20 ug of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unf ractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10). 

3 1 Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
■ all i, or the vast majority of, strains of the target organism to 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified Staphylococcus aureus antigens oc~ 
cur ubiquitously in S. aureus strains, PCR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al. 1992, Fr£nay et al., 1994, vanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DNA of these 3 0 strains was subjected to PCR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seg.ID 
No. 187 and 188; ORF2268: Seq.ID No: 193 and 194; ORF1951: Seq.ID 
No. 195 and 196; ORF1632: Seq.ID No. 181 .and 182; ORF0766: Seq.ID 
No. 183 and 184; ORF0576: Seq.ID No. 185 and 186; ORF0222: Seq.ID 
No. 189 and 190; ORF0360: Seq.ID No. 191 and 192) . The PCR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%. However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 

■ 

fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 
linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1) , suggests the existence of T-cell dependent mem- 
ory most probably mediated by CD4+ helper-T-cells . The molecular 



WO 02/059148 PGT/EP02/00546 

- 49 - 

definition of the corresponding HLA class II helper-epitopes is 
usefull for the design of synthetic ant i -staphylococcal vaccines, 
which can induce immunological memory. In this scenario the 
helper-epitopes derived from the staphylococcal antigens provide 
"cognate help" to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epitopes to. induce memory to T-independent antigens like for in- 
stance carbohydrates (conjugate vaccines) . On the other hand, in- 
tracellular occurring staphylococci can be - eliminated by CD8+ 
cytotoxic T-cells, which recognize HLA class I restricted epi- 
topes . 

L.J 

T-cell epitopes can be predicted by various public domain algo- 
rithms: http: //bimas .dcrt.nih.gov/molbio/hla bind/ (Park- 
er et al. 1994) , 

hfc to ; / / 13 4 . 2 , 9 6 . 2 2 1 / scripts /MHCServer . dll /home . htm (Rammensee at 
al. 1999), htto: / /mypage . ihost . com/us ine t >hamme7 6/ (Sturniolo et 
al. 1999). The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes , i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly 
promiscuous helper-epitopes within staphylococcal antigens the 
ORFs corresponding to Seq ID 64 (isaA) , Seq ID 114 (P0V2) , Seq 
ID 89 (ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI), Seq ID 81 (QRP3200), Seq ID 74 (ORF1951) , Seq 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPIT0PE package http : / /mypaae . ihost . co m/ usi- 
net .hamme76/ (Sturniolo et al. 1999). The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles. 

The following peptides containing one or several promiscuous 
helper-epitopes were selected (and are claimed) : 

Seq ID 56: pos. 6-40, 583-598, 620-646, 871-896 

Seq ID 58: no peptide fulfills selection criteria 

Seq ID 64: no peptide fulfills selection criteria 

Seq ID 70: pos. 24-53 

Seq ID 74: pos. 240-260 

Seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 
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Seq ID 89: 
Seq ID 94: 



pos. 96-136 

pos. 1-29, 226-269, 275-326 



Seq ID 114: pos. 23-47, 107-156 
Seq ID 142: pos. 24-53 

The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) • can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their immuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thymidine incorporation) or the secre- 
tion of cytokines (ELIspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al. 1996, Schmittel et al. 2000, Ses- 
ter et al. 2000) . In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections, or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the -T-cell response observed in these popula- 
tions is expected. Alternatively, immunogenicity of the predicted 
peptides can be tested in HLA- trans genie mice (Sonderstrup et al. 
1999); 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

« • 

Synthetic peptides representing one or more promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV) , Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhoml), 
Seq ID 81 (EM_BP) , Seq ID 83 (Autolysin) , Seq ID 89 (ORFlhom2), 
Seq ID 94 (EMPBP) , Seq ID 114 (POV2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 

♦ 

in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 mM. 



Binding of synthetic peptides representing promiscuous T helper 



I 

I 
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epitopes to HLA molecules in vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells. 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules. One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-stable com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5 . 

Soluble HLA molecules (DRA1*0101/DRB1*0101 and 

DRAl*0101/DRBl*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997 . For the competition assay 
{Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*0101 biotinilated indicator peptide HA 
( PKYVKQNTLKL AT , Valli et al. 1993) was used at 0.008 pM. For 
DRB1*0401 biotinilated indicator peptide UD4 (YPKFVKQNTLKAA, 
Valli et al. 1993) was used between 0.03 and 0.06 yM. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 pM. Mole- 
culeS/ indicator and test peptides were incubated overnight at 
37°C, pH 7. HLA:peptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conf ormational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated 0D reading on a Victor reader (Wallac) . 

■ 

T cell response against promiscuous T helper epitopes assessed by 
IFNg ELIspot assay L_J 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (IFNg) . Human T- cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by IFNg-ELIspot (Schmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S. aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centrifugation and used after freezing and thawing. Cells 
were seeded at 200,000/well in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 pxj/ml each. Concanavalin A (Amersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum Institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-human 
IFNg monoclonal antibody B140 (Bender Med Systems) the ELIspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems), Streptavidin-alkaline 
phosphatase (DAKO) and BCIP/NBT alkaline phosphatase substrate 
(SIGMA) . Spots were counted using an automatic plate reader 

■ 

(Bioreader 2000, BIO-SYS) - Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
subtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Amino acid sequences within S.aureus antigens containing 
highly promiscuous T helper epitopes 

* 


binding 


IFNg 
ELIspot 

2> 


Seg ID 56 (LPXTGV) : pos. 6-40 

p6-2 8 >PKLRSFYSIRKSTLGVASVIVST/ / 

p24-40 >VXVSTLFLISQHQAQA/ / 

■ 


♦ 


• * 

44;80;8 
; 95; 112 


Seq ID 56 (LPXTGV): pos. 620-646 
P620-646 > FP YI PDKAVYNAI VKVVVANI GYEGQ / / 






Seq ID 56 (LPXTGV): pos. 871-896 
p871-896 > QSWWGLYALLGMLALFI PKFRKESK / / 






Seq ID 70 (LPXTGIV) : pos. 24-53 

p24-53 >YSIRKFTVGTASILIGSLMYLGTQQEAEA/ / 


nd 


34;14;0 
;57;16 


Seq ID 74 (ORFlhoml) : pos. 240-260 
p240-260 >MNYGYGPGWTSRTISASQA// 

• 


+ 


47;50;0 
;85;92 
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Seq ID 81 (EKJP) : pos. 1660-1682 
pl660-1682 >NBIVLETIRDINNAHTLQQVEA// 


nd 

* 


2;14;5; 
77; 26 


Seq ID 81 <EM_BP): pos. 1746-1790 
pl746-1773 >LHMRHFSNNFGNVIKNAIGVVGISGLLA/ / 
pl753~1779 >NNFGNVIKNAIGVVGISGLLASFWFFI / / 
pl777-1789 >FFIAKRRRKEDEE/ 


nd 
nd 
nd' 




Seq ID 83 (Autolysin) pos. 1-29 

pl-29 : >MMCKFNYKLPSMVALTLVGSAVTAHQVQA// 


nd 


6;35;7; 
60;49 


Seq ID 83 (Autolysin) pos. 878-902 
p878-902 : >NGLSMVPWGTKNQVILTGNNI AQG / 


nd 




Seq ID 89 (ORFlhom2> : pos. 96-136 

p96-121 >GESIJSriIASRYGVSVDQIJlAAlS[NLRG// 

p!17-13 6 >NNLRGYLIMPNQTLQI PNG/ / 




0;35;0; 
29;104 


Seq ID 94 (EMPBP) : pos. 1-29 

P4-29 : >KX/LVLTMSTLFATQIMNSNHAKASV/ / 




* 


Seq ID 94 (EMPBP) : pos. 226-269 

P226-251 >IKI3^FCVVPQINSFKVIPPYGHNS// ,-\ 

p254-270 >MHVPSFQNNTTATHQN / / ^ 


+ 


26;28;1 
6;43;97 


Seq ID 94 (EMPBP): pos. 275-326 

p2 7 5 -2 9 9 > YDYKYFYSYKWKGVKKYFSFSQS / / 

p2 8 4 -3 0 5 > YKVVKGVKKYFSFSQSNGYKIG / / 

p3 06-3 2 6 > PSLNIKKVNYQ YAVPSYS PT / / 


+ 




Seq ID 114 (POV2) : pos. 23-47 

p23-47 > AGG I FYNQTNQQLLVLCDGMGGHK / / 

> 




49;20;4 
;77;25 


Seq ID 114 (POV2) : pos. 107-156 

pi 0 7 -1 2 4 >ALVFEKSWIANVGDSRA/ 

P126-146 >RAYVTNSRQIEQITSDHSFVN// 

pl42^158 >SFVNHLVLTGQITPEE// 


nd 
nd 




Seq ID 142 (LPXTGVT) : pos . 1-42 

p6-3 0 >KEFKSFYS I RKS SLGVAS VAI STL / / 

pl8-42 >S SLGVAS VAI STLLLLMSNGEAQA / / 


++ 
nd 


0;41;20 
; 88; 109 


Seq ID 142 (LPXTGVI) : pos. 209-244 

p2 09-23 3 >IKLVSYDTVKDYAYIRFSVSNGTKA/ / 

p21 8-2 44 >KDYAYIRFSVSNGTKAVKIVSSTHFNN/ / 


+ 




Seq ID 142 (LPXTGVT): pos. 395-428 

p3 9 5 -4 1 8 >FMVEGQRVRTISTYAINNTRCTXF / / 

p416-428 >TIFRYVEGKSLYE// 




: 
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Seq ID 142 (LPXTGVI): pos. 623-647* 
P623-647 >MTLPLMALLALSS I VAFVLPRKRKN // 













1 > binding to soluble DRAl*0101/DRBl*0401 molecules was determined using a com- 
petition assay (+, ++: binding, -: no competition up to 200 uM test peptide; 

■ 

nd: not done) 

2 > results from 5 healthy individuals with strong anti-S. aureus IgG response. 
Data are represented as spots/200 . 000 cells {background values are subtracted 

i 

« 

I 

I 

5. Antigens may be injected into mice - and the antibodies 
against these proteins can be measured. 

6. Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

G 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, *in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immunogenic serum-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will help to generate effective passive immunization (humanized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects . 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general, and those receiving 
endovascular devices, in particular. 
S. aureus can cause many different diseases. 
1. Sepsis, bacteriaemia 1 ' 

2 . Haemodialysed patients - bacteriemia, sepsis 

3 . Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5 . Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6 . Preventive vaccination of general population 

Passive and active vaccination , both with special attention to 
T-cells with the latter one: It is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T-cells play an important role in clearing 
S. aureus infections, however, it was not adequately addressed, 
so far. An effective humoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with subunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound. Thl cells lead to cell-mediated immunity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: passive vaccination of the already sick. 

Active vaccination to remove nasal carriage 

Specific example for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S. aureus in the nares of people outside of the 
hospitals varies from 10 to 40%. Hospital patients and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromised, those 
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in intensive care units, burn patients, those with surgical 
wounds, and patients .with intravenous catheters. 

The ELISA data strongly suggest that there is a pronounced IgA 
response to S. aureus, which is not obvious "or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure IgA preparations lead to an efficient mucosal vac- 
cine. 

•Clear indication: Everybody's threat in the departments where 
they perform - operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) • 

•Health care workers identified as intranasal carriers of an 
epidemic strain of S. aureus are currently treated with mupi- 

■ 

rocin and rifampicin until they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model: There are mice models for intranasal 
. carriage. 
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Table I. ELISA titers of sera from non-infected individuals 
against multiple staphylococcal proteins. 

Ant i -staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared- from S. aureus grown in 
BHI medium (BHD, lipoteichoic acid (LTA) , peptidoglycan (PG),. 13. 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as clumping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FnBPA) r SD-repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , Elastin-binding protein 
(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP3Q9, LP342), sortase 
(srtA), coagulase (coa) , extracellular fibrinogen-binding protein 
(fib) . Two short synthetic peptides representing 2 of the five 
immunodominant D repeat domains from FnBPA was also included 
(D1+D3) as antigens. The individual sera were ranked based on the 
IgG titer, and obtained a score from 1-9. Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
8 th or 9 th among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five "best sera" meaning the most hyper reactive in terms, of 
anti -staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2 nd most reactive serum) . 

Table 2a: immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484) ; C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 

■ 

in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 

* 

with IC sera 1 (471) ) ; H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708). Ribosome display: D, LSA250/1 library with IC 
sera (1686). *, identified 18 times of 33 screened; was therefore 

« 

eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) . 



aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


SaAO0O3 


ORF2963P 


repC 


5-20, 37-44, 52-59, 87-94, 1 16-132 


C:3 


aa 112-189 


C:GSBYM94<112- 
189):26/30 


171, 172 


SaA00O3 


ORF2967P 


repC 


7-19,46-57,85-91, 110-117, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290,318- 
323, 347-363 


C:18 


aa9-42 
aa 158-174 


C;GSBYI53(9- 
42): l/l • 


150, 158 


0093 


ORF1879 


SdiC 


23-51,75-80,90-99, 101-107, 151— 
157, 173-180, 186-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347, 360-366, 
372-379, 391-397, 399H06, 413- 
425, 43CM36, 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903, 906-912, 926-940 


VU,D:5, 
C:l, F:6, 
G:2 


aa 98-182 
aa 684-764 
aa 836-870 

□ ■ 


A:GSBXL70(98- 

182):9/30 

D:cl& 

C:GSBYH73(815- 
870):3/16 


34,86 


0095 


ORF188I 


SdrE 

- 


25^*5,72-77, 147-155, 198-211, 
217-223, 232-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- 
409, 418-429, 434-^40, 448-460, 
465-476, 493-509, 5 1 7-523, 53 1- 
540, 543-555, 561-566, 576-582, 
584-591, 603-617, 633-643, 647- 
652, 668-674, 677-683, 696-704, 
716-728, 744-752, 755-761, 789- 
796, 809-815, 826-840, 854-862, 
887-903,918-924, 1110H116, 
1125-1131,1145-1159 


C:12, E:2 


aa 147-192 


C:GSBYH31(147- 
192):2/14 

E;GSBZA27(144- 
162)^3/41 


145, 153 

■ 


0123 


ORF1909 


unknown 


9-28,43-48, 56-75, 109-126, 128- 
141, 143-162, 164-195, 197-216, 
234-242,244-251 


B:3, E:7, 
G:i 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

RGSBZC17(168- 
181)^25/41 


35, 87 


0160 


ORF1941 


unknown 


4-10, 20-42, 50-86, 88-98, 102-171, 
176-182, 189-221,223-244,246- 
268, 276-284, 296-329 


A:l 


aa 112-188 


A:GSBXO07(112- 
188):5/30 


36,88 


0222 

0 


ORF1988 


homology with 
ORF1 


4-^9, 13-24, 26-34, 37-43, 45-51, 
59-73,90-96,99-113, 160-173, 
178-184, 218-228, 233-238, 255- 
262 


A:52, 

C:I8*, 

ftl9 


aa 45-105 
aa 103-166 
aa 66-153 

» 


A:GSBXM63(65- 
95): 1/1 

A:GSBXM82(103- 

166):I4/29 

A:GSBXK44- 

brod3(65- 

153):47/5I 


37, 89 


0308 


ORF2077 


Complement, un- 
known 


13-27,42-63, 107-191,198-215, 
218-225, 233-250 


A:6, B:2, 

C:47, 

E:35 


complement 
bp 474-367 


A:GSBXK03(bp473 

-367):28/69 
B:GSBXD29(bp465 
-431): 10/27 - 


38,90 

* 
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Old 


Putative function 


predicted Immunogenic a a** 


No, of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


immuno- 


gion (positive/total) 


+Prot) 


protein 








ORF and 
screen 


genic region 






0317 


ORF2088 


preprotein translo- 
case seca subunit 


16-29, 64-77, 87-93, 95-101, 127- 
143, 150-161,204-221, 225-230, 
236-249, 263-269, 281-309, 3 1 1- 
325, 337-343, 41 1-418, 421-432, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550, 580-589, 

OUi— 1 1, Ojtn>JD, UJO O/Z, Ooo 
7fK 717—79'* 71R— 7Afi 77^— 19.f\ 

{\Jj, III i£~Jy I JO /*K>, / J 3 /OO, 

80O-805, 81*2-821, 828-834 


A:l 

• 


aa 1-19 


A:GSBXP37(1- 
19):6/29 


39,91 

- 


0337 


ORF2H0 


Hypothetical pro- 
tein 


26-53, 95-123, 164-176, 189-199 


D:12 


aa8-48 


D;n.d. 

• 


40,92 


03S8 


ORF2I32 


Clumping factor A 


8-35,41-48, 59-66, 87-93, 139-144, 
156-163, 198-209, 215-229, 236- 
244, 246-273, 276-283, 285-326, 


C:1,D:2, 
E:I 


aa 706-809 


D:n.d. 


41,93 


I. J 






328-342, 349-355, 362-370, 372- ■ 














384, 396-^02, 405-415, 423-42$, 
432-^52, 458-465, 471-477, 484- 
494, 502-515, 540-547, 554-559, 
869-875, 893-898, 907-924 




• 






0360 


ORF2135 


extracellular 


7-13, 15-23, 26-33, 68-81, 84-90, 


A:46, 


aa 22-56 


A.-GSBXK24(23- 


42,94 




Einpbp 


matrix and plasma 


106-117, 129-137, 140-159, 165- 


B:21, 


aa 23-99 


55):1A 








binding protein 

• 


172, 177-230, 234-240, 258-278, 
295-319 


C:ll,E:2 f 
F:18,G:7, 
H- 12 

All & 


aa 97-115 
aa 233-250 
aa 245-265 


B:GSBXB43(39- 

54):58/71 

A.-GSBXK02- 

bmdl(22-99):59/59 

B:GSBXD82- 

bdb!9(97-U5):l/l 

I?*CAT AT {\1fyX1— 

250):15/41 




0453 


ORF2227 


coma operon 
protein 2 


17-25, 27-55, 84-90, 95-101, 115- 
121 




aa 55-101 


C:GSBYG07(55- 
101):1/1 


146, 154 


0569 


ORF 1640 


V8 protease 


5-32, 66-72, 87-98, 104-1 12, 1 16- 
124, 128-137, 162-168, 174-183, 
248-254, 261-266, 289-303, 312- 
331 


A:l, F:l 


aa 174-249 


A:GSBXS51(174- 
249):lI/30 


32,84 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative fnnction 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
CDNA 
+Prot) 


0576 


ORFI633 
Autolysin 


autolysin, adhe- 
sion 


4-19,57-70,79-88, 126-132, 144- 
159, 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346, 357-366, 
374-391, 394-406, 45(M56, 466- 
473, 479-487, 498-505, 507-5 19, 
521-530, 532-540, 555-565, 571- 
581, 600-61 1, 619-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-771, 774-784, 
791-797, 808-815, 821-828, 832- 
838, 876-881, 893-906, 922-929, 
938-943, 948-953, 969-976, 1002- 
1008, 1015-1035, 1056-1069, 1105- 
1116, 1124-1135, 1144-1151, 1173- 
1181, 1186-1191, 1206-1215, 1225- 
1230, 1235-1242 


A:21, 
B:46 r 

F:85, 
H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C:GSBYH05(45- 

144):7/8 

A:GSBXK66- 

bmdl8(65- 

124):16730 

B:GSBXB89(108- 

123): 1/1 

B:GSBXB02(590- 
603):39/71 
F:SALAMI5(579- 
592):25/41 


31,83 


0657 


ORF un- 
known 

* 


LPXTGVI protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 44 W52, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 527-544 


B:GSBXE07- 

bdbi(527- 

542):lltfl 

F:SALAX70(526- 

544):lt/41 


1, 142 


0749 

• 


ORF 1462- 

• 


Carbamoy l-pfaos- 
phate synthase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171, 180-185, 189-209, 228- 
234, 245-262, 264-275, 280-302, 
304-330, 343-360, 391-409, 432- 
437, 454-463, 467-474, 478-485, 
515-528, 532-539, 553-567, 569- 
581, 586-592, 605-612, 627-635, 
639-656, 671-682, 700-714, 731- 
747, 754-770, 775-791, 797-834, 
838-848, 872-891, 927-933, 935- 
942, 948-968, 976-986, 100O-1007, 
1029-1037 


02 


aa 630-700 


C:GSBYK17(630- 
700):5/9 

■ 


144, 152 


944 

• 


ORFI414 


Yfix 


6-33, 40-46, 51-59, 61-77, 84-104, 
112-118, 124-187, 194-248,252- 
296, 308-325, 327-361, 367-393, 
396-437, 452-479, 484-520, 535- 
545, 558-574, 582-614, 627-633, 
656-663, 671-678, 698-704, t 7l3- 
722, 725-742, 744-755, 770-784, 
786-800, 816-822, 827-837 


D:4 


aa 483-5 1 1 


D:n.A 

• 


30,82 


1050 


ORFI307 


unknown 


49-72,76-83, 95-105, 135-146, 
148-164, 183-205 


A:1,H:45 


aa 57-128 


A:GSBXM26(57- 
128):7/30 


28, 80 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 

* 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1209 


ORF3006 


heraN homoiog 


12-36, 43-50, 58-65, 73-78, 80-87, 
108-139, 147-153, 159-172, 190- 
203, 211-216, 224-232, 234-246, 

9 9 9 9 

256-261, 273-279, 286-293, 299- 

j\J\>, -jHfJ J*r\J y JJ*t^JOO 


B:7, F:8 


aa 167-181 


B:GSBXB76(167- 
179);25/71 
F:SALBC54(169- 
183):18/4l 


54, 106 


1344 


ORF02I2 


NifS protein 
homoiog 


8-16, 22-35, 49-58, 70-77, 101-121, 

• 

123-132, 147-161, 163-192, 203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345,355-361,372-381 


A:ll 


aa 34-94 


A:GSBXK59- 
bmd21(34-94):6/29 


S, 141 


1356 


ORF0197 


Hypothetical pro- 
tease 


28-55, 82-100, 105-111, 125-131, 
137-143 


D:12 


aa 1-49 


D:n.d. 


4,57 


1361 


ORF019O 


LPXTGV protein 


5-39, 111-117, 125-132, 134-141, 
167-191, 196-202,214-232,236- 
241, 244-249, 292-297, 319-328, 
336-341, 365-380, 385-391, 407- 
416, 420-429, 435-441, 452-461, 
477-488, 491-498, 518-532, 545- 
556, 569-576, 581-587, 595-602, 
604-609, 617-640, 643-651, 702- 
715, 723-731, 786-793, 805-811, 
826-839, 874-889 


A:1,B:23, 
E:3, F31 


aa 37^*9 
aa 63-77 
aa 274-334 

• 


B:GSBXF81(37- 
49): 1/1 

B:GSBXD45- 
bdb4(62-77): 12/70 
A:GSBXL77(274- 
334):5/30 
F:SALAP81(62- 
77): 10/411 


3,56 


1371 


ORF0175 

• 

■ 

• 


YtpT, conserved 
hypothetical pro- 
tein 

• 


37-42,57-62, 121-135, 139-145, 
183-190, 204-212, 220-227, 242- 
248, 278-288, 295-30, 304-309, 
335-341, 396-404, 412-433, 443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
71 1, 736-745, 793-804, 814-829, 
843-858, 864-885, 889-895, 905- 
913, 919-929, 937-943, 957-965, 
970-986,990-1030, 1038-1049, 
l06}-i072, 1080-1091, 1093-U 16, 
1126-1136, 1145-1157, 1163-1171, 
1177-U83, 1189-1196, 1211-1218, 

\£.£.J l^jj, lA'rZ I ADO, lZOl 


Gil 


aa 624-684 
aa 891-905 

• 


C:GSBYG95(624- 
684):7/22 
E:GSB2B45(891- 
905):10/4I 

• 


143, 151 


1491 


ORF0053 

■ 


Cmp binding fac- 
tor 1 homoiog 


12-29,34-40, 63-71, 101-110, 114- 
122, 130-138, 140-195, 197-209, 
215-229, 239-253, 255-274 


A: 7, 0:2, 
E:7, F:4 


aa 39-94 


A:GSBXM13(39- 
94): 10/29 
F:SALAY30(39- 
53):4/4l 


2,55 


1616 

* 


ORF1180 


leukocidin F ho- 
moiog 

■ 


16-24, 32-39, 43-49, 64-71, 93-99, 
126-141, 144-156,210-218,226- 
233, 265-273, 276-284 


A: 10 


aa 158-220 


A:GSBXK06(i58- 
220):8/29 


27,79 


1618 


ORFU78 


LukM homoiog 


5-24, 88-94, 102-1 13, 132-143, 
163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341 


A:13, B:3 
Q36, E:4, 
F:12,G:2, 
H:10 


aa3l-6l 
aa 58-74 


A:GSBXK60(3t- 

61):20/29 

B:GSBXB48(58- 

74):49/71 

F:SALAY41(58- 

74):30/4l 


26,78 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 

* 


Seq ID no: 
(DNA 
+Prot) 


1632 


ORF1I63 


SdrH homolog 


7-35, 54-59, 247-261, 263-272, 
302-320, 330-339, 368-374, 382- 
4U 


B:6, E:ll, 
F:34 


aa 105-119 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
I86):39/7I 
F:SALAP07(105- 
U9):Il/4i 


25, 77 


1763 


ORF1024 


unknown 


5-32, 35-48, 55-76 


C:3 


complement 
bp 237-170 


C:GSBYB0(98aa):l 
/I 


24, 76 


1845 

* 


ORF0942 

• 


Hyaluronate lyase 

• 


10-26, 31-44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238,241-258,271-280,295- 
315, 346-351, 371-385, 396-407, 
440-446, 452-457, 460-466, 492- 
5 10, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
701, 705-712, 714-721, 725-731, 
762-768, 800-805 


D:5, F-2 


aa208-224 
aa 672-727 


Dm.d, 


23,75 


1951 


ORF0831 


homology with 
ORF I 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


A:223, 

B:56; 

C:167, 

E:43, 

F:100, 

G:13, 

H:102 


aa 137-237 
aa 250-267 


B:GSBXC07(180- 

190) :1/1 

A:GSBXK29(177- 

195);15/29 

B:GSBXD43(250- 

267):1G/71 

F:SALAM13(178- 

191) :20/41 


22,74 


1955 


ORFQ826 


homology with 
ORF1 


4-9, 15-26, 65-76, 108-U5, 119- 
128, 144-153 


A: I, B:3, 
El, F:8 


aa 38-52 . 
aa 66-114 


A:GSBXR10(66- 
114):5/30 
F:SALAM67(37- 
52):16/41 


21, 73 


2031 


ORF0749 


unknown 


10-26, 3 1-43, 46-58, 6 1-66, 69-79, 
85-92, 100-1 15, 120-126, 128-135, 
149-155, 167-173, 178-187, 189- 
196, 202-222, 225-231, 233-240, 
245-251, 257-263, 271-292, 314- 
322, 325-334, 339-345 


B:2, F:2 


aa 59-74 


B;GSBXCQ1(59- 
7 1): 11/26 


20,72 


2086 


ORF0691 
Sbi 


IgG binding 
protein 


6-20, 53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314, 319-327, 
337-349, 353-362, 365-374, 380- 
390,397-405,407-415 

• 


Ail, B*8, 
E:24, F:9, 
G:137 


aa 208-287 
aa 261-276 
aa 286-3 14 


A:GSBXS55(208- 

287)38/46 

B:GSBXB34(299- 

314)::11/71 

F:SALAX32(26i- 

276):21/4l 


19,71 



WO 02/059148 



PCTYEP02/00546 



- 65 - 



& 

aureus 

antigenic 
protein 



Old 
ORF 
number 



Putative function 
(by homology) 



predicted immunogenic aa* 



No, of se- 
lected 
doses per 
ORF and 
screen 



Location of 
identified 
immuno- 
genic region 



Serum reactivity 
with relevant re- 
gion (positive/total) 



Seq ID no: 
(DNA 
+Prot) 



2180 



ORF0594 



LPXTG1V protein 



1 1-20, 26-47, 69-75, 84-92, 102- 
109, 119-136, 139-147, 160-170, 
178-185, 190-196,208-215,225- 
233, 245-250, 265-272, 277-284, 
300-306, 346-357, 373-379, 384- 
390, 429-435, 471-481/502-507, 
536-561, 663-688, 791-816, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057, 1070-1077, 1082-1087, 
1094-1 112 



A:3, G3, 
E:6, F:2, 
R-6 



aa 493-587 
aa 633-715 
aa 704-760* 
aa 760-832 
(aa 832- 
887/ 



o 



A:GSBXS61(493- 
555X1/1 

A:GSBXL64(496- 
585): i/I 

A:GSBXS92(760- 
841*1/1.' 

A:bmd4(704- 
760>16730* 

(A:brad4(830- 
885):16730)' 

F:SALBC43(519- 
533):4/41 



18,70 



2184 



ORF0590 



FnbpB 



5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274, 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390-404, 430-440, 
450-461, 488-495, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861, 876-893, 895-903, 927-940 



A:2, C:4, 
G:9 



aa 701-777 
aa 783-822 



A:GSBXM62(702- 

i 

777>28/28 
A:GSBXR22(783- . 
855): 1/1 



17,69 



2186 



ORF0588 



Fnbp 



8-29,96-105, 114-121, 123-129, 
141-147, 151-165, 171-183, 198- 
206, 222-232, 253-265, 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396H402, 410-416, 
45 1-459, 473-489, 497-503, 537- 
543, 549-559, 581-600, 623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
810-822, 874-881, 883-889, 897- 
903, 91 1-917, 925-931, 933-939, 
946-963, 965-973, 997-1010 



A:4, C:4, 
D:S, E:2 



aa 710-787 
aa 855-975 
aa 916-983 



C:GSBYN05(710- 

787):19/25 

D:n,d 

A:GSBXP01(916- 
983):17/30 



16,68 



2224 



ORF055I 



unknown 



49-56, 62-68, 83-89, 92-98, 109- 
115, 124-131, 142-159, 161-167, 
169-175, 177-188, 196-224, 230- 
243, 246-252 



B:2 



aa 34-46 



B:GSBXD89(34- 
46): 1/1 



15,67 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 

• 


predicted immunogenic aa** 

* 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2254 

• 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32-40, 52-58, 61-77, 81-93, 
U 1-117, 124-138, 151-190, 193- 
214, 224-244, 253-277, 287-295, ' 
307-324, 326-332, 348-355, 357- 
362, 384-394, 397-434, 437-460, 
489-496, 503-510, 516-522, 528- 
539, 541-547, 552-558, 563-573, 
589-595, 602-624, 626-«32, 65 1- 
667, 673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 

* 


D.n.d. 


14,66 


2264 


ORF0509 

i 


ORFl; homology 
wfth putative se- 
creted antigen 
precursor from S. 
epidermidis j 


5-31,47-55, 99-104, 133-139, 156- 
172,214-224,240-247 


A:13l, 

B:51, 

C:13, 

E:43, 

F:78,G:2, 

H:17 


aa7-87 
aa 133-242 


A:GSBXP22(145- 

196):l/l 

A:GSBXK05- 

bmdi6(I78- 

218):6729 

B:GSBXE24- 

bdb20(167-178):l/l 

F:SALAQ91(173- 

184):15/4l 


13,65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 
tion 


7-19, 26-45, 60-68, 94-100, 1 1 1- 
119, 126-137, 143-148, 169-181, 
217-228 


A:7, B:65, 
C3, E2, 
F:53 


aa 67-116 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
116):I/1 

A:GSBXN19(98- 

184):22/29 

A:GSBXN32(182- 

225):34/71 

B:GSBXB71(196- 

209):16729 

F:SALAL22(196- 

210>:16V41 


12,64 


2344 


ORF0426 


Clumping factor B 


4-10, 17-45, 120-127, 135-141, 
168-180, 187-208, 216-224, 244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437, 442-449, 455^61, 
464-479, 483-492, 501-512, 548- 
555, 862-868, 871-876, 891-904 


D:9,E:l, 
F:3, H: 4 


aa 706-762 
aa 810-852 


Dxd. 

\ 


11,63 


2351 


ORF04I8 


aureolysin 


10-29, 46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
216-221, 242-248, 277-289, 303- 
311, 346-360, 379-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:1,C:6 

• 


aa 83-156 


A:GSBX046(83- 
156):14/29 


10,62 
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s. 


Old 


Putative function 


predicted immunogenic aa** 


No. of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 

• 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


immuno- 


gion (positive/total) 


+Prot) 


protein 








ORF and 
screen 


genic region 






2359 


ORF0409 


1SSP, immuno- 
gemc sec ret eu 
protein precursor, 
putative 


4-29, 92-99, 1 19-130, 228-236, 

r%r A **\ f f\ •> ~r f >inA 111 111 111 

264-269, 271-280, 31 1-317, 321- 
331,341-353, 357-363, 366-372, 
377-384, 390-396, 409-415, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4,F:ll 


aa 168-184 

AA/ AAA 

aa 206—220 
aa 297-309 


BK3SBXD01(168- 

1 O A\* 1/1 

184): 1/1 

B:GSBXD62(20S- 
220):I/1 

B:GSBXC1 7(297- 
309):6/27 
F:SALAL04(205- 
220):9/4l 


9,61 


2378 


ORF0398 ! 


SrpA 


18-23, 42-55, 69-77, 85-98, 129- 


CI, D:7, 


aa 198-258 


C:GSBY173(646- 


8, 60 








136, 182-188, 214-220, 229-235, 


F:4,H:11 


aa 646-727 


727): 2/9 


• 








242-248, 251-258, 281-292, 309- 




aa 846-857 


F:SALA033(846- 


* 








■n T /* T J ■* lift Hz- J •> 1 *l /-I 

316, 333-343, 348-354, 361-367, 




aa 2104- 


857): 10/41 










393-407, 441-447, 481-488, 493- 




AAA/ 

2206 


D:n.a 










505, 510-515, 517-527, 530-535, 
















540-549, 564—583, 593-599, 608- 
















621, 636-645, 656-670, 674-687, 
















697-708, 726-734, 755-760, 765- 
















772, 785-792, 798-815, 819-824, 






* 










826-838, 846-852, 889-904, 907- 
















913, 932-939, 956-964, 982-1000, 












* 




1008-1015, 1017-1024, 1028-1034, 














- 

■ 


1059-1065, 1078-1084, 1122-1129, 
1134-1143, 1180-1186, 1188-1194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, 1415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1683-1689, 1722-1737, 1740-1754, 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
1859-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015-2029, 2080-2086, 2094-2100, 
21 12-2118, 2196-2205, 2232-2243 






• 




2466 


ORF0302 

* 


YycH protein 


16-38, 71-77, 87-94, 105-1 12, 124- 
144, 158-164, 169-177, t80-186, 
194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406-412, 423-440, 443-449 


D:I4 


aa 40 1-494 


Din-d, 


7,59 


2470 


ORF0299 


Conserved hypo- 
thetical protein 


4-9, 17-41, 50-56,63-69, 82-87, 

1 AO I1C t AC IC1 OfV7_') 1 A OA A 

108—1 15, 145-151, 2U /-Zl 4, ^w- 
249, 284-290, 308-316, 323-338, 
348-358, 361-378,410-419, 445- 
451, 512-522, 527-533, 540-546, 
553-558, 561-575, 601-608, 632- 
644, 656-667, 701-713, 727-733, 
766-780 


C'3 

* 


aa 414-455 

* 


C:GSBYH60(414- 


169,170 



WO 02/059148 PCT/EP02/O0S46 

- 68 - 



& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 

■ 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORF0267 


Conserved hypo- 
thetical protein 


33-43, 45-51, 57-63, 65-72, 80-96; 
99-110, 123-129, 161-171, 173-179, 
185-191, 193-200,208-224,227- 
246, 252-258, 294-308, 321-329, 
344-352,691-707 


D:12 


aa 358-411 
aa 588-606 


D: 17/21 


6, 58 


2548 


ORF27U 

■ 


IgG binding 
protein A 

• 


4-16, 24-57, 65-73, 85-91, 95-102. 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252, 
262-268, 272-279, 300-3 1!, 320- 
337, 433-440, 472-480, 505-523 

• 


A:55, 
B:54, 
035, 
F:59, 
G:56, 
H:38 

* 


aa 1-48 
aa 47-143 
aa 219-285 
aa 345-424 

• 


A:GSBXK68(1- 
73):21/30 
A:GSBXK41(47- 
135): 1/1 

A:GSBXN38(219- 

285):19/30 

AiGSBXLl 1(322- 

375):l0/30 

B:GSBXB22(406- 

418V37/71 

F:SALAM17(406- 

418):29/41 


53, 105 


2577 


ORF2683 


Hypothetical pro- 
tein 


4-21, 49-56, 65-74, 95-112, 202- 
208,214-235 


C:6 


aa 99-171 


C:GSBYL56(99- 

\ny\n 


149, 157 

* 


2642 


ORF2614 


unknown 


34-58, 63-69, 74-86, 92-101, 130- 
138, 142-150, 158-191, 199-207, 
11(1- 791 7^4— 24-Q 552- 27 1 


C:l,E:l 


aa5-48 


C:bhe3(5- 
48)125/30* 


52, 104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 21 1-222, 224-234, 242-272 


D35 


aa 77-128 


D:n.d. 


51,103 


2670 


ORF2588 

• 


Hexose transporter 


18-28, 36-49, 56-62, 67-84, 86-95, 
102-153, 180-195, 198-218,254- 
280, 284-296, 301-325, 327-348, 
353-390, 397-402, 407-414, 431- 
455 


D:16 

• 


aa 328-394 


Chad. 

• 


50, 102 


2680 


ORF2S77 

* 


Coagulase 


4-18, 25-31, 35-40, 53-69, 89-102, 
147-154, 159-165, 185-202, 215- 
223, 284-289, 3 15-322, 350-363, 
384-392, 447-453, 473-479, 517- 
523 550 572— 577 598— 604 

617-623 


G26, G:4, 
H:8 


aa 438-5 16 
aa 505-570 
aa 569-619 


C:GSBYH1 6(438- 
516*3/5 

C:GSBYG24{505- 
570):l/7 

CGSBYL82f569- 
6t9);2/7 


148, 156 

■ 


2740 


ORF2515 


Hypothetical pro— 
tein 


5-44, 47-55, 62-68, 70-78, 93-100, 
128-151,166-171,176-308 


D:4 


aa 1-59 


D:n.d 


49, 101 


2746 


ORF2507 


homology with 
ORF1 


5-12, 15-20,43-49, 94-106, 1 10- 
116, 119-128, 153-163, 175-180, " 
185-191, 198-209, 244-252, 254- 
264, 266-273, 280-288, 290-297 


A:1,H:13 


aa 63-126 


A:GSBXO40(66- 
123):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27, 37-56,64-99, 106-119, 121- 
136, 139-145, 148-178, 190-216, 
225-249, 25 1-276, 292-297, 312- 
321,332-399,403-458 


B:3, E:2, 
F:13, H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200): 11/27 
F:SALAQ47(183- 
200):8/4l 


47,99 
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& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ED no: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (geh) 


12-35,93-99, 166-179,217-227, 
239-248, 269-276, 288-294, 296- 
320, 322-327, 334-339, 344-356, 
362-371 , 375-384, 404-41 1, 433- 
438, 443-448, 455-464, 480-486, 
497-503, 516-525, 535-541, 561- 
570, 579-585, 603-622, 633-641 


A:4I, 
B:42, C:3, 
F:35,G:1, 
H:ll 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG0i(48- 
136):2/6 
A:GSBXM3l- 
bmdl2(I28- 

i oo\.i i nt\ 

188):il/30 
B.-GSBXEI6XI65- 
177): 10/30 
A:GSBXN20(201- 
258):8/30 

F:SALAW05(165- 
I77):13/41 


46,98 


2815 


ORF245I 


Conserved hypo- 
thetical protein 


5-32, 34-^t9 


D:21 


aa 1-43 


Cfcn.cL 


45,97 


2914 

- 


ORF2351 

• 

* 


metC 


39-44, 4&-80, 92-98, 105-1 13, 1 1 8- 
123, 133-165, 176-208,226-238, 
240-255, 279-285, 298-330, 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465-473, 488-515, 517- 
535, 542-550, 554-590, 593-601, 
603-620, 627-653, 660-665, 674- 
687,698-718, 726-739 


A:1,C:14, 
F:2 


aa 386-402 


A:GSBXM18(386- 
402): 17/29 


44,96 


2960 


ORF2298 

:j 


putative Exotoxin 


13-36,40-49, 111-118, 134-140, 
159-164, 173-183, 208-220, 232- 
24 1 , 245-254, 262-271, 280-286, 
295-301, 303-310, 319-324, 332- 
339 


C:101, 
E:2, H58 


aa 1-85 
aa 54-121 
aa 103-195 


C:GSBYG32(1- 

85)::6/7 

C:GSBYG61- 

bhe2(54-I21):26/30 

C:GSBYN80(103- 

195>13/17 


43,95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40-46, 69-75, 86-92, U4- 
120, 126-137, 155-172, 182-193, 
199-206, 213-221, 232-238, 243- 
253, 270-276, 284-290 


C3j E.3, 
G:l 


aa 22-100 


C:GSBYJ58(22- 

100):9/I5 

j 

I 1 


147, 155 


3002 


ORF 1704 


homology with 
ORF1 . 


4-21, 28-40, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202,220- 
229, 232-241, 282-296; 302-308, 
312-331 


A:2,C:1, 
H:4 


aa 21-118 


A:GSBXL06(21- 
1 18):5(V52 


33, 85 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 

• 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
<DNA 

+Prot) 


3200 


ORFI33I 


putative extracel- 
lular matrix bind- 
ing protein 


6-15, 22-32, 58-73, 82-88, 97-109, 
120-131, 134-140, 151-163, 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356, 368- 
381, 397M06, 408-420, 427-437, 
448-454, 473-482, 498-505, 529- 
535, 550-563, 573-580, 582-590, 
600-605, 618-627, 677-685, 718- 
725, 729-735, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921,929-935,949-955, 1001-1008, 
1026-1032, 1074-1083, 1088-1094, 
1108-1117, 1137-1142, 1159-1177, 
1183-1194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329, 
1336-1341, 1406-1413, 1419-1432, 
1437-1457, 1464-1503, 1519-152S, 
1531-1537, 1539-1557, 1560-1567, 
1611-1618, L620-1629, 1697-1704, 
1712-1719, 1726-1736, 1781-1786, 
1797-1817, 1848-1854, 1879-1890, 
1919-1925, 1946-;i953, 1974-1979 


A:ll, 
B:ll, 
C:36 


aa 5-134 

• 

* 


A:GSBXL07(5- 
134):6V28 

• 


29,81 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 

1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 

■ 

LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471); H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686) . **, prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar , 1990) . ORF, open reading frame; CRF, reading 
frame on complementary, strand; ARF, alternative reading frame. 
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aureus 
antigcni 
c proton 


Putative function 
(by homology) 


predicted immunogenic aa** 

- 

* 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ARF028 
0 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): I/l 


401,402 


CRF014 
5 


Putative protein 


18-28, 31-37, 40-^7, 51-83, 86-126 

• 


F:5 


aa 8 1-^90 


SALAZ40(8 1-90): 2/12 


403,404 


CRF025 
0 


Putative protein 


4-24, 26-46, 49-86 


G:8 


aa 60-76 


SALAJ87(60-76): ad. 


365, 378 


CRF030 
8 


Putative protein 


40-46 


A:6, B:2 r 

C:47, 

E:35 


aa5-38 


A:GSBXK03{7-36)^8/69 
B:GSBXD29(10-20):10/27 


391,392 


CRF033 
7 


Unknown 


4-17 


D:3 


aa 1-20 


Efcad. 


469; 486 


CRF049 
7 


Putative protein 


4-28,31-53, 58-64 


B:i3,F:5 


aa 18-34 


GSBXF3 1 (1 9-34): 1/7 


366, 379 


CRF053 
8 


Unknown 


4-20 


D:7 


aat-11 


Diad. 


470; 487 


CRF075 
0 


Putative protein 


4-11,18-24,35-40 


G:44 


aa 25-39 


SAJLAG92(26-39): ad. 


367, 380 


CRFI14 
5 


Unknown 


4-S7 


D:28 


aa 16-32 


D:ad. 


464; 48 i 


CRF124 
7 


Putative protein 


4-25,27-56 

• 


F;6 


aa 36-46 


SALAR23(36^16): ad. 


368,381 


CRF125 
6 


Putative protein 


19-25, 38-47, 55-74, 77-87 


G:5 


aa 54-67 


SALAG65(54-67): ad. 


369, 382 


CRF135 
6 


Unknown 


8-15; 18-24; 27-38 


D:5 


aa5-33 


D:aa 


471; 488 


CRFI76 
3 


Putative protein 

* 


4-9, 23-41, 43-58, 71-85 


Cl5 


aa 1-22 


C.GSBYI30(l-22):l/t 


407, 408 


CRF178 
3 


Unknown 


8-161 


D:5 


aa 76-127 


D:ad. 


465; 482 


CRF184 
S 


Unknown 


4-28; 30-36 


D: 272 


aal-17 


Diad. 


472; 489 


CRF186 
i 


Unknown 


6-U; 13-34; 36-50 


D:8 


aa4-27 


D:ad, 


466; 483 


CRF192 
8 


Putative protein 


4-9, 17-30 


F:9 


aa 13-22 


SAIAR41(13-22): ad. 


370, 383 


CRF200 
4 


Putative protein 


18-38 


F:13 


aa 16-32 


SALAM75(16-32): ad. 


371,384 


CRF215 
5 


Putative protein 


4-15,30-58 

■ 


F:9 


aa 54-66 


SAlAQ54(54-66):i/12 

* 


372, 385 


CRF218 
0 


Putative protein 


4-61 , 65-72, 79-95, 97-106 


E:13 


aa 86-99 


GSBZE08(86-99): ad. 


373, 386 


CRF220 
7 


Unknown 


4-13 


D:3 


aa 17-39 


D:ad. 


473; 490 


CRF230 
5 


Putative protein 


4-9, 22-33, 44-60 


C:5 


aa 80-1 16 


GSBYL75(80-U6):ad. 


374, 387 


CRF234 
1 


Putative protein 


4-23, 30-44, 49-70 


F:8 


aa 46-55 


SALAW3 1(46-55): n.d. 


375, 388 


CRF234 
9 


Putative protein 


4-32, 39-^6, 62-69, 77-83 


B:10, F:4 


aa 46-67 


GSBXC92(52-67):2/l I 


376, 389 
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CRF235 



CRF245 



Putative function 
(by homology) 



predicted immunogenic aa** 



Unknown 



Unknown 



4-18 



4-31 



I No. of se-| Location of | 

lected 1 identified 

clones I iramuncr 

per ORF | genie region | 

and 

screen 
IdT5 laa 3-18 



Serum reactivity with relevant 
region (positive/total) 



D:9 



aa7-21 D:n.d. 



475; 492 
476; 493 | 



CRF249 



CRF255 



Putative protein 4-29, 3 1 -4 1 



Unknown 



k-35; 37-42 



|G:8 aa2-15 
ID: 4 laa 1-20 



SALAF3Q(3-15): nA 
|D:n.d. 



CRF257 

8 

CRF266 

4 

CRF272 

9 

CRF286 

3/1 

CRF286 

3/2 

CRFA00 

2 

CRFN1 
ORF018 

8 



Unknown 



Unknown 



5-25; 30-39 



11-21 



D:n.tL 



Putative protein 1 10-41, 50-57 



Unknown 

Jnknown 

Unknown 

Unknown 
UDP-N-acetyr- 

D-mannosamine 

transferase, puta— 

tive 

Multidrug efflux 
transporter 



4-43 



U-46 



|SALAQ25(40-56): 1/1 



D:n.d. 



|D: 78 laa 44^9 . D:n.d. 



17-39^2-59 



D:3 



laa 38-55 Efcad. 



[ 5-20; 37-44; 52-59; 87-94; 116-132 ID: 4 jaa 94-116 
11-18,43-56,58-97,100-118,120- |b:4,F:29 |aa 197-210 

1 148, 152-171, 195-203,207-214, 
220-227,233-244 



lP:n.d 
SALAM14(198-209): n.d. 



ORF030 
7 



Conserved hypo- 
thetical protein 



1 4-33, 35-56, 66-99, 109-124, 136- 
144, 151-180, 188-198,201-236, 

1238-244, 250^260, 266-290, 294- 
306, 342-377 

4-23,25-67,76-107, 109-148 



D:3 



aa 155-175 ID: n.dL 



D:3 



laa 9 -44 D:n.<L 



Conserved hypo- 
thetical protein 



4-35,41^17, 55-75,77-89,98-113, |D: 5 
116-140, 144-179, 194-215,232- 
254, 260-273, 280-288, 290-302, 
315-323, 330-369, 372-385, 413-432 
Na+m+Airtiporter 14—81 ID: 66 



aa 105-122 |D:n.dL 



Iron(ni)dicitrate 
binding protein 



Hypothetical 
Protein 



|5-23, 50-74, 92-99, 107-122, 126- 

142, 152-159, 172-179, 188-196, 

1211-218,271-282 
19-44,63-69, 75-82, 86-106, 108- 

146, 153-161, 166-178, 185-192, 

1233-239, 258-266, 302-307 



D: 10 



laa 1-21 D:iLd. 



aal-18 D:n.d. 



D:313 



aal3-37 |D:n.d. 



468; 4851 
397,398 



297,325 



1298,326] 



299,327 



p00, 328 
301,3291 



1302,330 
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& 

aureus 
antigen! 
c protein 


*utati ve function 
Cby homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

pcrORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 

• 


SeqlD 
no: 
(DNA 
+Prot) 


ORF063 
7 


GTP-binding 
protein TypA 


10-19,22-32,95-105, 112-119, 121- 
133, 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364 366-373 382-393,403- 
413, 415-422, 440-^47, 499-507, 
565-575, 578-588 


F:3 


aa 107-1 19 


F:SALAX70(107-l 19): 10/41 


393, 395 


r\n Cf\7 1 
Kjt\T\J/l 

3 


LAjnscrvcxi 
hypothetical 
transmembrane 
protein, putative 


22-51 53-71 80-85 93-99. 105- 
112, 123-146, 151-157, 165-222, 
226-236, 247-270, 290-296, 301- 
324, 330-348, 362-382, 384-391, 
396-^*61,463-482,490-515 


D: 3 


aa 487-513 


n.dL 


303,331 


ORF078 
8 


Cell division pro- 
tein 


104-111, 158-171, 186-197, 204- 
209, 230-247, 253-259, 269-277, 
290-314, 330-340, 347-367, 378-388 


D:4 


aa 152- 178 


D: n.dL 


304, 332 


ORF079 
7 


Conserved 

lypothetical 

protein 

* 


1 1-40, 56-75, 83-102, 1 12-1 17, 129- 
147, 154-168, 174-191, 196-270, 
280-344, 354-377, 380-429, 431- 
450, 458-^3, 502-520, 525-532, 
595-602, 662-669, 675-686, 696- 
702,704-711,720-735,739-748, 
750-756, 770-779, 793-800, 813- 
822, 834—862 


D:12 


aa 196-218 

■ 


D: n.d 

• 


305, 333 


ORFG83 . 
6 


Cell Division Pro- 
tein 


34-91, 100-119, 126-143, 147-185, 
187-197, 319-335, 349-355, 363- 
395, 397-412, 414-422, 424-^40, 
458-465, 467-475, 480-505, 507- 
^70 S^l— W7 54£— 553 577—589 

614-632, 640-649, 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26 - 56 


D:n.d. 


306,334 


ORF131 
3 


Amino acid per- 
mease 


11-21, 25-32, 34-54, 81-88, 93-99, 
105-117, 122-145, 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-318, 325-381, 393-399, 402- 
421,426-448 


D:8 


aal27 - 152 


D: n.<L 


307, 335 


ORF132 
1 


Pynivat kinase 


4-U, 50-67, 89-95, 103-109, 112- 
135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 316-323, 330-335, 339-379, 
390-402, 408-422, 43 1-439, 446- 
457, 469-474, 484-500, 506-5 13, 
517-530, 538-546, 548-561 


E:6 


aa 420-432 


E:GSBZEl6(420-432):5/41 


197,216 
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& 

aureus 
antigcni 
c protein 


Putative function 
(by homology) \ 


predicted immunogenic aa** 

• 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Sea. CD 

no: 
(DNA 
+Prot) 


ORFI38 
8 

• 


LPXTG cdl wafl 
anchor motif 

• 


11-31,86-91, 103-111, 175-182, 
205-212, 218-226, 242-247, 260- 
269, 279-288, 304-31 3, 329-334, 
355-360, 378-387, 390-399, 407- 
435, 468-486, 5 10-S16, 535-547, 
574-581, 604-615, 635-646, 653- 
659, 689-696, 730-737, 802-8 12, . 
879-891, 893-906, 922-931, 954- 
964, 997-1009, 1031-1042, 1089- 
1096, 1107-1120, 1123-1130, 1149- 
1162, 1176-1184, 1192-1207, 1209- 
1215, 125>-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507, 1509-1515, 1535- 
1540, 1571-1591, 1619-1626, 1635- 
1641, 1647-1655, 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1967, 1978-1989, 1999-2008, 2023- 
2042, 2056-2083, 2101-2136, 2161- 
2177 


D:3 


aa 508 - 523 


D: n.d. 

« 

■ 

* ! 

• 


308, 336 

• 

• 


ORF140 

2 


3,4-dihydroxy-2- 
butanone-4- 
phosphate syn- 
thase 


18-23, 32-37, 54-63, 65-74, 83-92, 
107-114, 123-139, 144-155, 157- 
164, 191-198, 232-240, 247-272, 
284-290, 295-301, 303-309, 31 1- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(121-137):7/41 

• 


198,217 


ORF147 
3 


hemolysin II * 
(LukD-Uuktoxin) 


4-36, 39^7, 57-65, 75-82, 108-1 14, 
119-126, 135-143, 189-195,234- 
244, 250-257, 266-272, 311-316 


F:l 


aa 245-256 


F:SALAP76(245-256):6741 

■ 
• 

* 


199,218 


ORFI52 
3 


Iron uptake regu- 
lator 


13-27, 29-44, 46-66, 68-81, 97-1 16, 
138-145 


D:3 


aa 120- 135 


D: ad. 


309, 337 


ORF170 
7 


inner membrane 
protein, 60 kDa 


4-23, 57-77, 89-103, 1 19-125, 132- 
172, 179-197,210-254,256-265, 
281-287 


F;l 


aa 104-118 


F:SALBC82(104-118):7/41 


200,219 


ORFI75 
4 


amiB 


5-10, 16-24, 62-69, 77-96, 100-115, 
117-126, 137-156, 165-183, 202- 
21 1, 215-225, 229-241 , 250-260, 
267-273, 290-300, 302-308, 320- 
333, 336-342, 348-356, 375-382, 
384-389 


D:3 


aa293-312 


D: n-d. 


310,338 
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aureus 
antigen! 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 

• 


Serum reactivity with relevant 
region (positive/total) 

m 


SeqlD 
no: 
(DNA 
+Prot) 


ORFI78 
3 


Mrp protein 
(fmtB) 

• 

■ 

* 


5-29,46-52, 70-76; 81-87, 155-170, 
192-197, 206-213, 215-220, 225- 
231,249-258, 273-279,281-287, 
300-306, 313-319. 323-332, 335- 
341, 344-351, 360-382,407-431, 
443-448, 459-468, 475-496, 513- 
520, 522-537, 543-550, 556-565, 
567-573, 580-585, 593-615, 619- 
631, 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848, 868-877, 879-917,945-950, 
97^-988, 996-1002, 1O25-1036, 
1065-1084, 1101-1107, 1 113-1119, 
1125-U42, 1163-1169, 1183-1189, 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564-1570, 1592-1609, 1675-1681, 
1686-1693, 1714-1725, 1740-1747, 
1767-1774, 1793-1807, 1824-1841, 
1920-1937, 1953-1958, 1972-1978, 
1980-1986, 1997-2011,2048-2066, 

Z1UI ^1UU) fafai? jL£.&*T t £*£~Jtm MV/, 

2292-2298, 2375-2380, 2394-2399, 
2435-2440, 2449-2468 


F:2 


aa 850-860 

* 


F:SAUQ36(850-860):8/41 


201, 220 


ORF184 
8 


Map-ND2C 
protein 


4-27,42-66, 70-76, 102-107, 113- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15C75-90):6/4l 


202,221 


ORF189 
I 


ribosomal protein 
L2 (rolB) 


31-39, 48-54, 61-67, 75-83, 90-98, 
103-1 19, 123-145, 160-167, 169- 
176, 182-193, 195-206, 267-273 


F:4 


aa 239-257 


F:SAlAV36(239-257): 19/4 1 


203,222 


ORF201 
1 


Putative drug 
transporter 


5-27,79-85, 105-110, 138-165, 183- 
202, 204-225, 233-259, 272-292, 
298-320, 327-336, 338-345, 363- 
376, 383-398, 400-422, 425^70, 
489-^95, 506-518, 536-544, 549- 
554, 562-568, 584-598, 603-623 


D:5 


aa 205-224 


D: n.d. 


311,339 


ORF202 
7 


lactase permease, 
putative 


10-33, 38-71, 73-103, 1 13-125, 132- 
147, 154-163, 170-216,222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442, 
453-465, 468-476, 478-501, 508-529 


E:2 


aa 422-436 


E:GSB2F58(422-436):6/41 


204,223 


ORF208 
7 


Hemolysin 11 
(putative) 


8-27, 52-59, 73-80, 90-99, 104-1 10, 
117-124, 131-140, 189-209,217- 
232, 265-279, 287-293, 299-306 


D:3 


aa 126 - 147 


D: n.d 


312,340 
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aureus 
antigeni 
c protein 


Putative functioa 
(by homology) 

• 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

nnH 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 

■ 


SeqlD 

• 

no: 
(DNA 
+Prot) 


ORF209 
0 


preUikS 


8-26, 75-82, 1 18-126, 136-142, 163- 
239-248, 268-274 


F:2 


aa 270-284 


F:SALAQ77(270-284):23/4t 


205,224 


ORF209 

*> 

2 


Hemolysin IF 
(preLUK-Fj 


5-22, 30-47, 58-65, 75-81 , 87-92, 

WA | AC 1 AT 1 11 1 1 A 1 li! 1 OA f ftC 

99-105, 107-113, 119-126, 189-195, 
217-223, 234-244, 250-257, 266-272 


F:3 


aa 238-253 


F:SALAQ67(237-252): 10/41 . 


206,225 


ORF2I0 
7 


Multidrug 
resistance protein 

■ 

(putative) 


10-28, 30-43, 50-75, 80-1 13, 1 16- 
125, 136-167, 170-191, 197-245, 
253—329, 345—367, 375—396 


D;9 


aa54-104 


D: ad. 


313,341 


ORF219 
2 


Transcriptional 
regulator OntR 
family, putative 


20-31, 46-52, 55-69, 74-79, 89-97, 
108-113, 120-128, 141-171, 188-214 


D:3 


aa 15-35 


D: n.d. 

* 


314, 
342 


ORF230 

c 


Amino acid per- 
mease 


25-79,91-103, 105-127, 132-149, 

293, 307-329, 336-343, 346-359, 
362-^05, 415-442, 446-468 


D: 53 

* 


aa 363 -393 

• 


D: rtd. 

♦ 


315, 343 


ORF232 
4 


Citrate drans porter 


10-77, 85-96, 99-109, 111-138, 144- 
155, 167-176, 178-205, 225-238, 
241-247, 258-280, 282-294, 304- 

JU7, J Jv> ^AI^jjj jqJ, Joy W*, 

405-422, 429-453 




aa37-83 


D:n,a\ 


316,344 


ORF242 


Anion transporter 

Mutiny |/iuiciu 


7-26, 28-34, 36-53, 55-73, 75-81, 

Of t\l\f t 1UO 11/, 1Z1 1JO, la/U lUVj 

175-181, 184-195,202-215, 221- 
247, 265-271, 274-314, 324-337, 
341-412, 414-423, 425-440, 447- 
462, 464-469 


D: 16 


aa 275 - 295 


D: ad 

- 


317,345 


ORF255 
3 


SirA 


5-22, 54-78, 97-103, 1 13-123, 130- 
148, 166-171, 173-180, 192-201, 
254-261, 266-272, 310-322 


D:3 


aa I -22 

* 


D: rtd. 

■ 


318,346 


ORF255 
5 


ornithine cyclode- 
arainase 


20-35, 37-50, 96-102, 109-120, 123- 
137, 141-150, 165-182, 206-224, 
237-256, 267-273, 277-291, 300- 
305,313-324 


E:2 


aa 32-48 


E:GSBZB37(32-48):ll/4l 


207, 226 


ORF255 
8 


Multidrug resis- 
tance efflux pro- 
ton, putative 


1 1-63, 79-129, 136-191, 209-231, 
237-250, 254-276, 282-306, 311- 
34S, 352-373, 376-397 


D:8 


aa84-100 


D: n.d. 


319,347 


ORF261 
0 


CapSM 


4-30, 34-40, 79-85, 89-98, 104- It 8, 
124-139, 148-160, 167-178 


D: 13 


aa 114-141 


D* n d 


320 348 


ORF261 
3 


Cap5P (UDP-N- 
acetylglucosamine 
2— cpimcrase) 

• 


4-9, 17-24, 32-38, 44-54, 68-82, 
89-95, 101-120, 124-131, 136-142, 
145-157, 174-181, 184-191. 196- 
204, 215-224, 228-236, 243-250, 
259-266, 274-281, 293-301, 314- 
3 19, 325-33 1 , 355-367, 373-378 


B:3, F:ll 


aa 321-341 


F:SALAU27(325-337):9/41 


208, 227 
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aureus 
antjgcni 
c protein 


Putative function 
(by homology) 


predicted immunogenic an** 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF262 
8 


Hypothetical pro- 
tein 


9-15, 28-36, 44-62, 69-88, 98-104, 
111-136, 139-149, 177-186, 195- 
217, 224-236, 24 1-257, 260-278, 
283-290, 292-373, 395-408, 41 1- 
443, 465-472, 475^496, 503-S20, 
552-559, 569-589, 593-599, 607- 
613, 615-636, 648-654, 659-687, 
6Z9-696, 721-733, 738-759, 783- 
789, 795-801, 811-823, 827-836, 
839-851, 867-875, 877-883, 890- 
898, 90O-908, 912-931, 937-95 1, 
961-992,994-1002, 1005-1011, 
1016-1060, 1062-1074, 1088-1096, 
1101-1123, 1137-1153,1169-1192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330, 
1338-1361, 1378-1384, 1393-1412, 
1419-1425, 1439-1459, 1469-1482,- 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
1854-1864, 1869-1879, 1881-1896, 
1900-1909, 1922-1927, 1929-1935, 
1942-1962, 1972-2005,2009-2029, 
2031-2038, 2055-2076, 2101-21 14, 
21 17-2124, 2147-2178, 2188-2202, 
2209-2217, 2224-2230, 2255-2266 
227 i T 2280, 2282-2302, 2307-23 16, 
2319-2324, 2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 

■ 


F:SALBD82(1288-1303):9/4l 

■ 

■ 


209, 228 


ORF264 
4 


PTS system, su- 
crose-specific 
HBC component 


8-15, 24-30, 49-68, 80-93, 102-107, 
126-147, 149-168, 170-180, 185- 
193, 241-305, 307-339, 346-355, 
358-372, 382-390, 392-415, 418- 
425, 427-433, 435-444, 450-472 


F:4 


aa 106-159 


F:SALAW60(106-125):3/41 

» 


210, 229 


ORF265 
4 


Oligopeptide ABC 
transporter, puta- 
tive 


5-61, 72-84, 87-99, 104-109, 124- 
145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D:5 


aa 182 -209 


D: n.d. 


321,349 


ORF266 
2 


maltose ABC 
transporter, puta- 
tive 


4-21,71-79, 99-105, 110-121, 143- 
161, 199-205, 219-235,244-258, 
265-270, 285-291, 300-308, 310- 
318, 322-328, 346-35 1 , 355-361 , 
409-416 


F:l 


aa 306-323 


F:SALBC05(306-323):2/41 


211,230 
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& 

aureus 
antigenl 
c protein 


Putative function 
(by homology) 

* 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Scq ID 

no: 
(DNA 
+Prot) 


ORF27I 
0 


sorbitol 
dehydrogenase 


4-12, 19-40,61-111, 117-138, 140- 
153, 161-180, 182-207,226-235, 
237-249, 253-264, 267-274, 277- 
292,311-323 


B:2, F:4 


aa 244-257 


F:SALAX93{249-256):6/41 

• 


212,231 


ORF274 
2 


Hypothetical pro- 
tern 


4-41, 49-56, 61-67, 75-S2, 88-104, 
114-125, 129-145, 151-165, 171- 
178, 187-221, 224-230, 238-250, 
252-275, 277-304, 306-385 


D: 188, 
H:4 


aa 303 - 323 


D:n.d. 


322,350 


ORF278 
0 


bn\Q 


4-29, 41-63, 74-95, 97-103, 107- 
189, 193-209,220-248,260-270, 
273-299, 301-326, 328-355, 366- 
397, 399-428 


D:3 


aa26-40 


D:nd\ 


323,351 


ORF280 
6 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227, 232-237 


F:3 


aa 104-116 


F:SALBC34:1/1 


213,232 


ORF290 
0 


Conserved hypo- 
thetical protein 


4-27, 34-^3, 62-73, 81-90, 1G3-U6, 
125-136, 180-205, 213-218, 227- 
235, 238-243, 251-259, 261-269, 
275-280, 284-294, 297-308, 312- 
342, 355-380, 394-408, 433-458, 
470-510,514-536,542-567 


D:24 

• 


aa 360-376 

- 


D: n.d. 


324, 352 

• 


ORF293 
! 


conserved 

hypothetical 

protein 


4-19, 43-34, 56-62, 84-90, 96-102, 
127-135, 157-164, 181-187 


E:6 


aa 22-37 


E:GSBZA13(22-37):7/4l 


214, 233 


ORF295 
8 


Exotoxin 2 

• 


7-19, 26-39, 44-53, 58-69, 82-88, 
91-107, 129-141, 149-155, 165-178, 
188-194 


F:l 


aa 154-168 


F:SALBB59{154-168):4/41 


215,234 


ORF297 
0 


Surface protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-112, 132-148, 187-193,201- 
208, 216-229, 3GO-312, 327-352, 
364-369, 374-383, 390-396, 402- 
410, 419-426, 463-475, 482-491 


H:5 


aal-70 


H:GSBYU66: ad. 


399,400 



•Table 2c: Immunogenic proteins identified by bacterial surface 
and ribosome display: S» epidermidis. 

■Bacterial surface display: A, LSE150 library in fiiuA with patient 
sera 2 (957); B, LSE70 library in lamB with patient sera 2 
(1420); C, LSE70 library in lamB with patient sera 1 (551) . Ri- 
bosome display: D, LSE150 in pMAL4.31 with P2 (1235); **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 
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1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
frame; CRF, reading frame on complementary "strand. 



s. 

epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Scq ID 

no: 
(DNA 
+Prot) 


ARF0172 


cation— transport- 
ing ATPase, El- 
E2 family 


4-34, 37^*3 

■ 


D:6 


aa3-32 


D:nd 


497, 
548 


ARF0183 


condensing en- 
zyme, putative, 
FabH-related 


4-22, 24-49 


D:4 


aal-52 


D:nd 


498, 
549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 


DJ 


aal-22 

• 


D:nd 


499, 
550 

* 


CRF0001 


Unknown 


4-14, 16-26 


D;3 


aa5-21 


D:nd 


500, 
551 


CRF0002 


Unknown 

• 


4-13, 15-23,36-62 


D:5 


aa21-70 


D:nd 

i j 
1 1 


501, 
552 


CRF0003 


Unknown 


4-12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


• 

CRF0004 


Unknown 


5-15, 35-71,86-94 


D:4 


aa3l-72 


D:nd 


503, 
554 


CRF0005 


Unknown 


8-26, 28-34 


D:3 


aa:9-33 


Drnd 

• 


504, 
555 


♦ 


u menu wn 








TV nrl 
is, Du 


505 
556 


CRF0007 


Unknown 


4-19, 30-36 


D:3 


aa7-44 


D:nd 


506, 
557 


CRF0G08 


Unknown 


10-48 


D:4 


aa;9-44 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-14 


Drnd 


508, 
559 


CRF0192 


Putative protein 


4-23,25-68 


C:4 


aa 15-34 


C:GSBBM10(I5-34):iLd. 


445, 
446 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 

- 


No. of 
selected 
clones 
perORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 

• 


SeqlD 

no: 
(DNA 
+Prot) 


CRF0275 


Putative protein 


4-40, 49-65 


B;5 


aa 35-68 


B:SBLAK28(35-68): ad. 


447, 
448 


CRF0622 


Putative protein 


4-12, 17-57, 62-70, 75-84, 86-100 


C:4 


aa 75-99 


C:GSBBR74(76-99): ad 


449, 
450 


CRF0879 


Putative protein 


4-14..38-44 


A:3, B: 10 


aa9-40 

* 


B:SELAC39(lQ-40): n.d. 


451, 

> 

452 


CRF1004 


Putative protein 


4-40 


A:3, B:5 


aa 29-65 


B:SELAI63(3S-63): n.d. 

• 


453, 
454 


CRF2248 


Putative protein 


4-10, 19-40, 53-64, 74-91 

www 


C:30 


aa 74-111 


C:GSBBN64(16-35): n.d 


455. 
456 


CRF2307 


Putative protein 


4-19,35-41,80-89 - 


A: 19 


aa 41-87 


AiSEFAL47(41-87):n.d. 


457, 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-16 


B:SELAL02(4-16): n.d. 


459, 
460 




rlUoUYO pivHClll 


Vl £*J 


O.Q 


aa 9—74 
aa & <c.*t 




4£1 

462 


ORF0005 


hypothetical pro- 
tein 


13-27, 33-67, 73-99, 114-129, 132- 
158, 167-190, 193-234, 237-267, 
269-299,316-330,339-351,359- * 
382, 384-423 


D:3 


aaI05-128 


D:nd 


509, 
560 


ORF0008 


Streptococcal he- 
magglutinin 


9-14, 16-24, 26-32, 41-50, 71-79, 
90-96, 177-184, 232-237, 271-278, 
293-301, 322-330, 332-339, 349- » 
354, 375-386, 390-396, 403-409, 
453-459, 466-472, 478-486, 504- 
509, 5 18-525, 530-541, 546-552, 
573-586, 595-600, 603-622, 643- 
660, 668-673, 675-681, 691-^97, 
699-7 1 1 , 7 13-726, 732-749, 753- 
759,798-807, 814-826,831-841, 
846-852, 871-878, 897-904, 921- 
930,997-1003, 1026-1031, 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1103, 1105—1111, 1134-1139, U41- 
1147, 1168-1175, 1177-1183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 131 1- 
1317, 1329-1335, 1339-1345, 1347- 
1353,1382-1389, 1401-1407, 1411- 
1417, 1447-1453, 1455-1461, 1483- 
1489, 1491-1497, 1527-1533, 1545- 
1551, 1556-1561, 1581-1587, 1591- 
1597, 1627-1638, 1661-1667, 1684- 
1689, 1691-1697, 1708-1715, 1719- 
1725, 1765-1771, 1813-1820, 1823- 
1830, 1835-1856 


B:2 

"i 

\ \ 


aa 895-926 


B:SELAF79(895-926): 7/12 

■ 


239, 
268 
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& 

epidermldi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF0038 


extracellular j 
elastase precursor 


6-25, 29-35, 39-45, 64-71, 82-88, 
96-102, 107-1 13, 1 19-131, 170-176, 
186-192, 196-202,215-220,243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 
504 


C:6 


aa 136-165 


C:GSBBN08(136-165):1/1 


353,359 


ORF0099 

■ 


hypothetical 
protein 


6-18, 31-37, 42-^9, 51-67, 73-85, 
87-93, 102-109, 1 19-126, 150-157, 
170-179; 185-191, 204-214,217- 
223,237-248, 269-275,278-316, 
320-340, 359-365 


r>.5 


aa2i8-265 


D:nd 

• 


510, 
561 


ORF0101 

- » 


hypothetical 
protein 


4-10, 15-27, 67-94, 123-129, 167- 
173, 179-184, 187-198,217-222, 
229-235, 238-246 


D:18 


aa26-109 


D:nd 


511, 
562 


ORF0121 


C4-dtcarboxyIate 
transporter, an- 
aerobic, putative 


4-20, 24-^2, 73-86, 89-106, 1 10- 
122, 131-164, 169-193,204-213, 
219-236, 252-259, 263-281, 296- 
306, 318-324, 328-352, 356-397, 
410-429 


D:5 


aa323-379 


D:nd 


512, 
563 


ORF0143 


amino acid per- 
mease 


25-79,91-103, 105-127, 132^150, 
157-174, 184-206,208-219,231- 
249, 267-294, 3 10-329, 336-343, 
346-405, 417-468 


D:35 

• 


aa247-339 


D:nd 


513, 
564 


ORF0162 


Immunodominant 
Antigen A 


4-27, 35-45, 52-68, 83-89, 113-119, 
133-150, 158-166, 171-176, 198- 
204,219-230 


A:ll, 
Bill; 
C:153 


aa 90-227 


B:SELAA19(100-U8): 1/1 
B:SELAE24(170-190): 11/12 


240, 
269 


ORF020I 


capa protein, 
putative 


10-17, 27-53, 81-86, 98-105, 126- 

11^ I7rt— 17£ TR7— 1RR 7YW-717 

221-132, 246-252, 254-269, 274- 
280,308-314 


D:9 


aail-53 


D: nd t J 

- — I 

j 1 


514, 
565 


ORF0207 


Ribokinase (rbsfC) 


5-1 1, 15-23, 47-55, 82-90, 98-103, 
108-114, 126-132, 134-156, 161- 
186, 191-197, 210-224. 228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30 (20-45): 12/12 


241, 
270 


ORF0288 


LrgB 


7-28, 34-56,-68-1 19, 127-146, 149- 
180, 182-189, 193-200,211-230 


D:4 


aal 12-149 


D:nd 


515, 
566 
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epidermldi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted Immunogenic aa** 

• 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 

genie region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF0304 


Herpesvirus 
saimiri ORF73 
homolog, putative 


8-16,30-36, 83-106, 116-122, 135- 
143, 152-165, 177-188,216-225 


D:8 


aa69-H7 


D:nd 


S16, 
567 


ORF0340 


nitrate transporter 


7-21, 24-93, 101-124, 126-139, 
141-156, 163-179, 187-199,202- 
242, 244-261, 267-308, 313-322, 
340-353, 355-376 


D:5 


aa238-309 


D:nd 


517, 
595 


ORJF0346 


hypothetical pro- 
tein 


8-27, 65-73, 87-93, 95-105 


D:8 


aal-29 


Drnd 


518, 
568 


ORF0355 


conserved 

hypothetical 

protein 


5-30, 37-43, 57-66, 85-94, 103-1 1 l f 
U8-125 

* 


C:5 


aa 63-86 


C:GSBBL39(63-86):l/l 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14,21-53,60-146, 161-173, 175- 
182,190-198,200-211 


D:5 


aa51-91 


D:nd 


519, 
569 


ORF0406 


hypothetical pro- 
tein 


12-32, 35-63, 68-102, 106-137, 
139-145, 154-168, 173-185,203- 
222, 230-259, 357-364, 366-374 


D:19 


aal-48, 
aa69-102 


D;nd 


520, 
570 


ORF0425 


amino acid per- 
mease 


40-58, 75-86, 93-1 10, 1 17-144, 
150-173, 199-219, 229-260, 264- 
300, 317-323, 329-356, 360-374, 
377-390, 392-398, 408^24, 427- 
452 


D:3 


aa401-440 


Dind 


521, 
571 


ORF0442 


SceB precursor 


7-22, 42-48, 55-66, 83-90, 109-118, 
136-141 


C:38 


aa 60-1 02 


C:GSBBM60(65-84):1/1 


355, 
361 , 


ORF0448 


SsaA precursor 


6-25, 39-47, 120-125, 127-135, 
140-148, 157-168, 200-208, 210- 
220, 236-243, 245-254 


C:170 


aa 15-208 


OGSBBN58(81-105):1/1 

CiGSBBL13(167-184):l/l 

C:GSBBL25(22-45):l/l 


356, • 
362 


ORF0503 


Ribosomai protein 
L2 


31-39,48-54, 61-67, 75-83, 90-98, 
103-115, 123-145, 160-167, 169- 
176, 182-193, 195-206, 267-273 


A:l, B:3 


aa 212-273 


B:SELAA47(238-259):12/12 


242, 
271 


ORF0551 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105, 121-142, 161-177, 
187-193, 203-224, 242-251, 266- 
271,278-285 


A: 16, B:9 


aa 162-213 


B:SELAL12(164-197): 8/12 


243, 
272 


ORF0556 


hypothetical pro- 
tein 


4-24, 30-41, 43-68, 82-90, 107-1 14, 
123-143, 155-168 


D:3 


aal-26 


D:nd 


522, 
596 
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& 


Putative function 


predicted Immunogenic aa** 


No. of 


Location of 


Serum reactivity with relevant 


SeqH> 


epidermtdi 


(by homology) 




selected 


identified 


region (positive/total) 


no: 


s antigenic 






clones 


Inununo— 




(DNA 


protein 

• 






perORF 

and 
screen ! 


■ • 

genie region 




+Prot) 


ORF0623 


Fumble, putative 


KM7, 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 208-214, 217-225, 233-252, 
257-262 


A: 10, 
B:12; C:l 


aa£5-150 


B:SELAB86(95-128): 3/12 


244, 
273 


ORF0740 


Hypothetical pro- 


18-24, 47-61, 69-83, 90-96, 125- 


B:3 


aa 1093- 


B:SELAB23(1097-1U4): 7/12 


245, 




tein 

* 


132, 140-163, 171-188, 222-249, 
281-296, 305-315, 322-330, 335- 
351, 354-368, 390-397, 41 1-422, 
424-431, 451-469, 479-485, 501- 
507, 517-524, 539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827, 839-847, 857- 
863, 866-876, 902-911, 919-924, 
967-982, 1005-1015, 1020-1026, 
1062-1070, 1078-1090, 1125-1131, 
1145-1150, 1 164-1182, 1208-1213, * 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1325, 1339-1349, 
1362-1369, 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718, 
1740-1746, 1749-1757, 1760-1769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963, 
1970-1978, 2003-2032, 2075-2089, 
2117-2124, 2133-2140, 2146-2151, 
2161-2167, 2173-2179, 2184-2196, 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318, 2328-2334, 
2347-2354, 2381-2388, 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2647-2655 




1114 

• 


< 

* 


274 


ORF0757 


hypothetical 
protein 


1 3-20, 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-170, 
178-185, 188-193,200-205,218- 
228, 234-240, 243-250, 265-273, 
285-291,310-316, 330-348,361- 
380, 399-405, 427-446, 453-464 . 


C:6 


aa 260-284 


C:GSBBN0 1 (260-284): l/l 


357, 
363 



4 



WO 02/059148 



PCT7EP02/00546 



- 84 - 



epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 

* 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqED 

no: 
(DNA 
+Prot) 


ORF0912 

» 


DNA mismatch 
repair protein 


9-16,28-39,47-56,69-76, 104-121, 
124-130, 137-144, 185-195, 199- 
214, 238-243, 293-307, 317-337, 
351-370, 385-390, 41 1-428, 472- 
488, 498-5 16, 518-525, 528-535, 
538-545,553-559, 563-568, 579- 
588, 592-607, 615-622, 632-638, 
641-648, 658-674, 676-705, 709- 

79fl 777-710 747— 7Sfl 7S1— 7fifi 

768-773, 783-788, 811-81 9, 827- 
838 


A:25 


aa 242-304 


SEFAT31(242-290): n.d. 


441, 
442 

■ 


ORF0923 


GTP-binding 
protein 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 186-196, 206- 
217, 236-243, 257-280, 287-300, 
306-312,321-328, 338-351, 360- 
367, 371-382,385-399 


B:13 


aa 144-163 


B:SELAD55(151-I63): 8/12 

♦ 


246, 
275 


ORF0979 


Conserved hypo- 
thetical protein 


4-28, 44-51, 53-84, 88-107, 1 13- 
192 


A:9,B:18 


aa 12-51 


B:SELAH01(26-49):5/12 


247, 
276 


UKruyoz 


sooiuiiir a ren inc 
symporter (alsT) 


11— -J 1 74— SO 71— 84 01— 11 Jl 196— 

133, 142-149, 156-175, 189-249, 
251-273,294-332, 339-347, 358- 
381, 393-413, 425-448, 458-463 


U.J 


m777— 105 

nn£»l i j\Jj 


XJ, uu 


523 - 
572 


ORF1230 


Signal peptidase I 


6-33, 44-59, 61-69, 74-82, 92-98, 
133-146, 163-175 


D:14 


aa 1-53 


Died 


524, 
573 


ORF1232 

■ 


Exonuclease 
RexA 


4-12, 16-32, 36-48, 50-65, 97-127, 
136-142, 144-165, 176-190, 196- 
202, 21 1-222, 231-238, 245-251, 
268-274, 280-286, 305-3 16, 334- 
356, 368-376, 395-402, 410-417, 
426-440, 443-449, 474-186, 499- 
508, 510-525, 540-549, 568-576, 
608-617, 624-639, 646-661, 672- 
678, 688-703, 706-717, 727-734, 
743-755,767-773, 783-797, 806- 
814, 830-839, 853-859, 863-871, 
877-895, 899-918, 935-948, 976- 
990, 998-1007, 1020-1030, 1050- 
1062, 1070-1077, 111 I — i 125, 1 137- 
1149, 1153-1160, U95-1211 


B:6 


aa 188-219 


B:SELAA13(1 88-216): ad. 

* * 

• 

■ 

* 


443, 
444 


ORF1284 


permease PerM, 
putative 


10-60,72-96, 103-109, 127-133, 
146-177, 182-189, 196-271,277- 
289, 301-319, 323-344, 347-354 


D:27 


aa55-!06 


D: nd 


525, 
574 

• 
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** I No. 



epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 
no: 
(DNA 
+Prot) 


ORF1319 


2-oxoglularate 

decarboxylase 

(menD) 


9-3 1 , 36-45, 59-67, 71-81, 86-94, 
96-107, 1U-122, 127-140, 153-168, 
180-211,218-224, 226-251, 256- 
270, 272-289, 299-305, 310-323, 
334-341, 345-353, 358-364, 369- 
379, 384-390, 396-410, 417-423. 
429-442, 454-464, 470-477, 497- 
505, 540-554 


B:5;C:1 


aa 400-413 


B:SELAF54<404-413): 11/12 


248, 
277 


ORFI326 

• 


autolysin AtlE 

GytD) 

• 


6-25, 40-46, 75-81, 150-155, 200- 
205, 237-243, 288-295, 297-306, 
308-320, 341-347, 356-363, 384- 
391, 417-429, 440-452, 465-473, 

• 

481-514, 540-546, 554-560, 565- 
577, 585-590, 602-609, 611-617, 
625-634, 636-643, 661-668, 676- 
684, 718-724, 734-742, 747-754, 
766-773, 775-781, 785-798, 800- 
807, 825-832, 840-857, 859-879, 
886-892, 917-923, 950-956, 972- 
978, 987-1002, 1028-1035, 1049- 
1065, 1071-1099, 1 1 1 1-1 124, 1 150- 
1172, 1185-1190, 1196-1207, 1234- 
1241, 1261-1271, 1276-1281, 1311- 
1320, 1325-1332 


B:7; C:5 


aa 1282- 
1298 


B:SELAD20(1282-1298): 10/12 

• 


249, 
278 


ORF1333 


qutnol oxidase 
polypeptide iv (ec 
1.9.3.-) (quinol 
oxidase aa3-600, i 
subunit qoxd) 


4-27, 33-55, 66-88 


D:4 


aa3-93 


D:nd 

• 

■ 


526, 
575 


ORF1356 


hypothetical pro- 
tein 


9-36,44-67, 74-97, 99-149, 161- 
181, 189-198, 21 1-224, 245-253, 
267-273, 285-290, 303-324, 342- 
394, 396-427 


D:32 


aa54-95 


Dznd 


527, 
597 


ORF1373 


dihydrolipoamide 
acetyltransferase 


33-39,42-78, 103-109, 126-136, 
184-191, 225-232, 258-279, 287- 
294, 306-315, 329-334, 362-379, 
381-404, 425-430 


A3, B:l 


aa 124-188 


A:SEFAP57(124-188): 2/12 


250, 
279 


ORFI38I 


hypothetical pro- 
tein 


21-45, 62-67, 74-106, 108-142, 
154-160, 230-236, 245-25 1, 298- 
305 


D:5 


aa7-44 


D: nd 


528, 
576 
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PCT7EP02/00546 



& 

epidermidl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF1420 

• 


Muts2 protein, 
putative 


8-32, 34-^1, 46-55, 70-76, 81-89, 
97-115, 140-14$, 153-159, 165-171, 
175-188, 207-239, 256-276, 280- 
289, 297-319, 321-335, 341-347, 
352-360, 364-371, 384-41 t, 420- 
440, 449-460, 495-502, 505-516, 
560-566 573-588 598-605 607- 
614, 616-624, 674-694, 702-717 


B:7 


aa 581-608 


B:SELAM40(58 1-604): 9/12 


251, 
280 


ORF1443 


cet) division 
protein (divIB) 


61-66, 111-117, 148-155, 173-182, 
194-224, 263-293, 297-303, 313- 
321, 334-343, 345-356, 375-381, 
384-395, 408-429, 448-454 


D:4 


aal75-229 


D: nd 


529, 
577 


ORF1500 


Cell division pro- 
tein FteY 


100-107, 154-167, 182-193,200- 
206, 223-231, 233-243, 249-257, 
265-273, 298-310, 326-336, 343- 
362, 370-384 


A:2, B:3 


aa 77-182 


B:SELAP37(139-162): 9/12 


252, 
281 


ORF166S 


amino acid ABC 

• 

transporter, 
permease protein 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209, 227-242, 276- 
283, 287-328, 331-34S, 347-376, 
400-407, 409-416, 418-438, 441- 
474 


D:5 


aal-52 


D:nd 

\ J 

U 


530, 
578 


ORF1707 


putative host cell 
surface-exposed 
lipoprotein 


12-31, 40-69, 129-137, 140-151, 
163-171,195-202,213-218 


D:4 

* 


aa 20-76 


• 

D:nd 


531, 
598 


ORF1786 


D-3- 

phosphoglyccrare 

dehydrogenase, 

putative 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-115, 118-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-231, 252-261, 266-304, 310- 
315, 339-347, 351-359, 3S7-402, 
41 1-423, 429-436, 439-450, 454- 
464,498-505, 508-515 


D:5 


aa400-442 


D:nd 


532, 
579 


ORF1849 

• 


yhjN protein 


8-51, 53-69, 73-79, 85-132, 139- 
146, 148-167, 179-205, 212-224, 
23 1-257, 264-293, 298-304, 309- 
317,322-351 


D:5 


aa254-301 


D:nd 


533, 
580 
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epldermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
[dentiGed 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORFI877 


protein-export 
membrane protein 
SecD(secD-l) 


6-19, 26-39, 41-51, 59-67, 72-85, 
91-98, 104-111, 120-126, 147-153, 
158-164, 171-178, 199-209,211- 
218, 233-249, 25 1-257, 269-329, 
362-368, 370-385,392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556, 563-573, 576-596, 603- 
642, 644-651, 655-666, 685-704, 
706-733, 747-753 


D:7 


aa367-409 

Ci 


D:nd 

• 


S34, 
581 

* 


ORF1912 


unknown con - 
served protein 
conserved) 


23-35, 37-70, 75-84, 90-112, 129- 
135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284, 289-320, 325-353, 
357-371, 374-380, 384-399, 401- 
411, 


D:4 


aal31-187 


D: nd 

\ _j 


535, 
582 


ORF20I5 


Trehalose-^- 

phosphate 

hydrolase 


8-17, 30-54, 82-89, 94-103, 157- 
166, 178-183, 196-204,212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405, 434-439, 
443-449, 453-475, 486-492, 498- 
507, 512-535, S38-548 


Ai3, B:8 

■ 


aa 465-498 


B:SELAH62(465-498): 5/12 

* 


253, 
282 


ORF20I8 


Glucose-6- 
phosphate 1-DH 

» 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118, 126-132, 159-167, 171-177, 
192-204, 226-240, 247-259, 28 1- 
286, 294-305, 314-320, 330-338, 
353-361, 367-372, 382-392, 401- 
413, 427-434, 441-447, 457-463 


B:17 


aa 250-287 


B:SELA1 19(250-279): 3/12 


2S4, 
283 


ORF2040 


LysM domain 
protein protein 


51-56, 98-108, 128-135, 138-144, 

4 

152-158, 177-192,217-222,232- 
251, 283-305, 406-431, 433-439 


D:23 


aa25 9-331 


D:nd 

11 


536, 
583 


ORF2098 


PilB related 
protein 


13-18, 36-43, 45-50, 73-79, 95-100, 
Ut-126, 133-139 


A:60 


aal-57 


A:SEFAQ50(15-57): 5/12 


255, 
284 


ORF2139 


sodium:sulfate 
symporter family 
protein, putative 


7-12,22-97, 105-112, 121-128, 
130-146, 152-164, 169-189, 192- 
203, 21 1-230, 238-246, 260-281, 
304-309, 313-325, 327-357, 367- 
386, 398-444, 447-476, 491-512 


D:4l 


aa42-U8 


D: nd t j -\ _J 

•Lj 


537, 
584 
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4 

epidermids 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

• 

clones 
per ORF 
and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF2172 


SceB precursor 
(tytE) 


4-23, 28-34, 38-43, 45-5 1, 63-71, 
85-96,98-112, 118-126, 167-174, 
179-185, 219-228, 234-239, 256- 
263 


A:438, 
B:40, D:4 


aa 6-215 


B:SELAH53(188-209): 3/12 


256, 
285 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-3 1 , 33-40, 48-64, 66-82, 92-1 14, 
118-133, 137-159, 173-246, 248- 
266 


EhI9 


aa 1 62-225 


Rod 


538, 
585 


ORF2248 


membrane protein, 


4-1 i, 17-34, 72-78, 127-137, 178- 


D:17 


aaI-59, 


D:nd 


539, 




MrnpL family , 


227, 229-255, 262-334, 352-380, 




aal59-225, 




586 


* 


putative 

r 

* 


397-405, 413-419, 447-454, 4€2- 
467, 478-190, 503-509, 517-558, 
560-568, 571-576, 582-609, 623- 
629, 631-654, 659-710, 741-746, 
762-767, 771-777, 788-793, 856- 
867 




aa634-674 




n 

f"j 

-» ■ -— • — 1 


ORF2260 


Unknown con- 
served protein in 
others 


5-10, 18-29, 31-37, 66-178, 196- 
204,206-213 


B:4 


aa 123-142 


B:SELAG77(123-142): 12/12 


257,- 
286 


ORF2282 


conserved hypo- 
thetical protein 


16-22, 41-50, 52-64, 66-74, 89-95, 
I07-II4, 123-130, 135-159, 167- 
181, 193-199,223-231, 249-264, 
279-289 


A;4 


aa 51-97 


A:SEFAR88{5l-97): 3/12 


258, 
287 


ORF2376 


DivIC homolog, 
putative 


27-56, 102-107,111-116 


Eh7 


aalS-S8 


D:nd 


540, 
587 


ORF24S9 


membrane - bound 
lytic murein 
transglycosidase 
D, putative 


4-9, 11-26, 36-56, 59-73, 83-100, 
116-130, 148-163, 179-193,264- 
270,277-287,311-321 


A:459, 
B:2, D53 


aa 10-217 


B:SELAC3i(75-!29): 12/12 


259, 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29, 37-77, 80-119 


D:6 


aa69-l 13 


D; nd 


541, 
588 


ORF2535 


ATP-binding 
cassette 

transporter-like 
protein, putative 


5-28,71-81, 101-107, 128-135, 
146-52, 178-188,209-214,224-233, 

• 

279-294, 300-306, 3 18-325, 342- 
347, 351-357 


D:8 


aal-65 


D: nd 


542, 
589 
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& 

epldcrmidi 
s antigenic 
protein 


Patative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
perORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
. region (positive/total) 

• 

* 


SeqID 
no: 
(DNA 
+Prot) 


ORF2627 


cation- 
transporting 
ATPase, EI-E2 
family, putative 


8-31,34-80. 125-132, 143-153, 
159-165, 176-189, 193-198,200- 
206, 215-242, 244-262, 264-273, 
28 1-289, 292-304, 3 1 8-325, 327- 
338, 347-371, 404-416, 422-429, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551— 502, 5/4—587, 
600-631,645-670 


D:3 


aa61-105 


D: nd 

» 


543, 
590 


ORF2635 

* 


Hypothetical 
protein 

• 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-U1, 117-125, 158-164, 173- 
182, 193-201,241-255,268-283, 
289-298, 305-319, 340-353, 360- 
376, 384-390, 394-406 


A:2, B:2 


aa 139-169 


B:SELAB63{ 138-163): 7/12 


260, 
289 


ORF2669 


Hypothetical 
protein 


4-21, 35^*2, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210,217-225 


A:14,B:8 

G 


aa22-8l 


B:SELAE27(22-51): 5/12 


261, 
290 


ORF267I 

■ 


Hypothetical pro- 
tein 


4-23, 43-49, 73-84, 93-98, 107-113, 
156-163, 179-190, 197-204, 208- 
218,225-231,248-255 


A:44, 
B:14 


aa 23-68 


B:SELAD21(36-6l): 5/12 


262, 
291 

* 


ORF2673 


Hypothetical 
protein 


4-20,65-71, 99-105, 148-155, 171- 
182, 190-196, 204-2L0, 221-228, 
240-246 


A;16,B:3 


aa 23-68 


B:SELAE25(23-54): 2/12 


263, 
292 


ORF2694 


Hypothetical 
protein 


4-26, 93-98, 121-132, 156-163, 
179-1 92, 1 98-204, 2 12-220, 225- 
238 


A:19, 
B:30 


aa 25-82 


B:SELAB26(27-60): 5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26, 43-50, 93-98, 107-1 13, 156- 
163, 179-190, 198-204,212-218, 
225-231,247-254 


A:7 


aa 22-78 


A;SEFAH77(22-66): 6/12 


265, 
294 


ORF2719 


two-component 
sensor his tidine 
kinase, putative 

* 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328. 
334-384, 390-404, 41 1-418, 427- 
435, 438-448, 453-479, 481-498, 
503-509 


B:4 


aa 123-132 


B:SBLAA62(123-132): 6712 

• 


266, 
295 


ORF2723 


Accumulation- 
associated protein 

* 


4-13, 36-44, 76-86, 122-141, 164- 

• 

172, 204-214, 235-242, 250-269, 
291-299, 331-337, 362-369, 377- 
396, 419-427, 459-469, 505-524, 
547-555, 587-597, 618-625, 633- 
652, 675-683, 715-727, 740-753, 
761-780, 803-811, 842-853, 962- 
968, 1006-1020 


A:265, 
B:448; 
C:4, D:9 


aa803- 
1001 


B:SELAA10(850-878): U/12 

* 

i 


267, 
296 
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& 

epldermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 

■ 


No. of 
selected 

clones 
perORF 

♦ and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity frith relevant 
region (positive/total) 


Soq n> 

no: 
(DNA 
+Prot) 


ORF2740 


lipase precursor 

■ ■ 

"V 


4-21, 190-200, 218-228, 233-241, 
243-261, 276-297, 303-312, 316- 
325, 346-352, 38 (-387, 436^*42, 
457-462, 495-505, 5 \ 8-532, 543- 
557, 574-593 


C:3 


aa 110-177 


C:GSBBL8O{n0-l77):Ul 


358, 
364 


ORP2764 


oligopeptide ABC 
transporter, per- 
mease protein, 
putative 


14-36,62-131, 137-147, 149-162, 
164-174, 181-207,212-222,248- 
268, 279-285 


D-A 


aa 6-41 f 

* 


D:nd 


544, 
591 


ORF2767 


unknown con- 
served protein In 
others 


7-20, 22-35, 40-50, 52-61, 63-92, 
94-101, 103-126, 129-155, 161-178, 
192-198, 200-208, 210-229,232- 
241, 246-273, 279-332, 338-359, 
369-383 


D:4 


aa276-316 


D:nd 

• 

■ 


545, 
592 


ORF2S09 


sodhircusulfate 

syraporterfemiry 

protein 


4-29, 37-53, 56-82, 87-100, 108- 
117, 121-138, 150-160, 175-180, 
189-195, 202-214, 220-247,269- 
315, 324-337, 341-355, 361-412, 
4 14-423, 425-440, 447-467 


D:9 


aa266-3!7, 
aa357^01 


D:od 


546, 
593 


ORF2851 


putative trans- 

mentbrane efflux 
• 

protein 


7-13, 20-32, 37-90, 93-103, 107- 
126, 129-155, 159-173, 178-189, ' 
1 95-22 1 , 234-247, 249-255, 268- 
303, 308-379 


tfcll 


aal37-l&5 


0:nd 


547, 
594 
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Table 2d: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient .sera 1 (655) ; B,' LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) . Ribosome display: D, LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the prograirime ANTIGENIC (Kolas- 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



& 

attreusan 
tigcnic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

i""! r i 

I...' i _..J 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


SaA0003 

« 


ORF2967 
& 

ORF2963 


rcpC 


7-19, 46-57, 85-91, U0-1 17, 125- 
133, 140-149, 156-163, 198-204, 
236-251,269-275,283-290, 318- 
323,347-363 


B:3,C:14; 
F:29 


aa 9-42 
aa 156-241 
aa 300-3 14 
aa 343-420 


C:GSBYI53(9-42):1/1 

C:GSBYG39(156-241):1/1 

C:GSBYM94(343-420):26730 


394, 
396 


ORF0123 


ORF1909 
- 18 aa at 
N- 

tenninus 


unknown 


4-10, 25-30, 38-57, 91-108, 1 10- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B:3, E:7, 
Chi 


aa 145-163 

* 


B:GSBXF80{150-163):5/27 
E:GSBZC17(l50-163):25/4l 


409, 
410 


ORF0160 


ORFI941 
~l6aaat 
N- 

terminus 


unknown 

( 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205, 207-228, 230-252, 
260-268 ,280-313 


A:l 


aa 96-172 


A:GSBXO07(96-172):5/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVI 
protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 526-544 


B:GSBXE07-bdbl(527- 
542):11/71 

F:SA£AX70(526-544): 1 1/4 1 

* 


413, 
414 


ORF1050 


ORF1307 
-4 aaat 
N-tentri— 
nus 


unknown 


45-68, 72-79, 91-101, 131-142, 
144-160, 179-201 


A:1,H:45 


aa 53-124 


A:GSBXM26(53-124):7/30 


415, 
416 


ORF1344 

■ 


ORF0212 
-10 aa 3t 
N- 

tenninus 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12, 1 14- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284, 289-309, 319-324, 330-336, 
346-352, 363-372 


A:ll 


aa 24-84 


A:GSBXK59-bmd2 i (24- 
84):6/29 


417, 
418 
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aureusan 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 

• 


Seq 
IDno: 
(DNA 
+Prot) 


ORF1632 


ORFU63 

-4aaat 

N- 

tenninus 


SdrH homolog 


4-31, 50-55, 243-257, 259-268, 
298-316, 326-335,364-370,378- 
407 


B:6, E:ll, 
F-J4 


aa 101-115 
aa 115-139 
aa 158-186 


B:GSBXG53(1 64- 1 82):39/7 1 
F:SALAP07(101-115):il/4i 


419, 
420 


ORF2180 


ORF0594 

-2aaat 

N- 

terminus 


LPXTOIV 
protein 


9-17, 24^*5, 67-73, 82-90, 100-107, 
117-134, 137-145, 158-168, 176- 

* 

183, 188-194, 206-213,223-231, 
243-248, 263-270, 275-282, 298- 
304, 344-355, 371-377, 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
U04-1112, U28-I137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A3, G3, 
E6,F:2, 
H:6 

• 


aa 491-587 
aa 633-715 
aa702- 
757* 

aa 758-830 
(aa 830- 
885)' 


A:GSBXS6L(491-555);1/1 
A:GSBXL64(494-585):1/1 
A:GSBXS92(758-841):l/l 

A:bmd4(702-757): 16/30* 

(A:bmd4(830-885):16/30)' 

F:$ALBC43(5 1 9-533):4/4 1 


421, 
422 


ORF2184 


ORF0590 
- 8 aaat 
SI-termi- 

TIUS 


FnbpB 

9 


10-29,96-116, 131-137, 146-158, 
167-173, 177-182, 185-191, 195- 
201, 227-236, 260-266, 270-284, 
291-299, 301-312, 348-356, 367- 
376, 382-396, 422-432, 442-453, 
480-487, 497-503, 519-527, 543- 
548, 559-565, 579-585, 591-601, 
616-623, 643-648, 657-663, 706- 
718, 746-758, 791-796, 810-817, 
819-825, 833-839, 847-853, 868- 
885, 887-895, 919-932 


A:2, C.4, 
G:9 


aa 694-769 
aa 774-847 

• 


A:GSBXM62(694-769):28/28 
A:GSBXR22(774-847): 1/1 

# • 


423, 
424 

u 


ORF2470 


ORF0299 
- I4aaat 
N- 

terminus 


Conserved hy- 
pothetical 
protein 


4-27, 36-42, 49-55, 68-73, 94-101, 
13 1-137, 1 93-200, 230-235, 270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405, 431^37, 498- 
508, 513-519, 526-532, 539-544, 
547-561, 587-594, 618-630, 642- 
653, 687-699, 713-719, 752-766 


C:3 

• 


aa 400-441 


C:GSBYH60(4GO-441):28/31 

* 


425, 
426 


ORF2498 


ORF0267 
ORF app. 
580 aa 
longer at 
N termi- 
nus; plus 
other 
changes 


Conserved hy- 
pothetical 
protein 


8-19, 21-44, 63-76, 86-92, 281-286, 
303-322, 327-338, 344-354, 364- 
373, 379-394, 405-412, 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673, 677-691, 702-715, 727- 
741, 748-753, 770-785, 789-796, 
851-858, 863-869, 876-881, 898- 
913, 917-924, 979-986, 991-997, 
1004-1009, 1026-1041, 1045-1052, 
1107-11 14, 1119-1125, 1 132-1137, 
1154-1169, 1173-1 192, 1 198-1204, 
1240-1254, 1267-1274, 1290-1298, 
1612-1627 


D:12,F:6 


aa 358-41 1 
aa 588-606 
aa 895-909 


D:17/2l 

F:SALAT38(895-909):8/41 

■ 


427, 
428 
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s. 

aureusau 
tigenic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

• 

t 
i 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 

• immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 

i 


Seq 
ID no: 
(DNA 
+Prot) 


ORF2548 


ORF2711 
-12 aa at 
N- 

(ermtnus 


lgG binding 
protein A 


4-37,44-53, 65-71, 75-82, 105-1 12, 
126-132, 136-143, 164-170, 184- 
190, 194-201, 222-232, 242-248, 
252-259, 280-291, 300-317,413- 
420, 452-460, 485-503 


A:55, 
B:54, 
C:35, 
F:59, 
G:56, 
H:38 


aa 1-123 
aa 207-273 
aa3l0^t!0 


A:GSBXK68(l-73):21/30 
A:GSBXK4I(35-l23):l/i 
A:GSBXN38(207-273): 1 9/30 
A:GSBXL1 1(3 10-363):10/30 
B:GSBXB22(394-406):37/71 
F:S ALAM 17(394-406):29/4 1 


429, 
430 


ORF2746 


ORF2507 
— 3aaat 
N- 

tenninus 


homology with 
ORFl 


4-9, 12-17, 40-16, 91-103, 106-1 13, 
116-125, 15O-160, 172-177, 182- 
188, 195-206,241-261,263-270, 
277-285, 287-294 


A:1,H:13 


aa 63-126 


A:GSBXO40(66~l23):8/29 


431, 
432 


ORF2797 


ORF2470 
~24aaat 
N-tenni- 
nus 


unknown 


13-32, 40-75, 82-95, 97-1 12, 1 15- 
121, 124-154, 166-192,201-225, 
227-252, 268-273, 288-297, 308- 
375, 379^*34 


B 3, E:2, 
F:13,R-3 


aa 159-176 
aa 325-339 


B:GSBXE85(159-176): 1 1/27 
F:SALAQ47(L59-176):8/41 


433, 
434 


ORF2960 


ORF2298 
-5 aa at 
N- 

terminus 


putative 
Exotoxin 


8-31, 35-44, 106-113, 129-135, 
154-159, 168-178, 203-215, 227- 
236, 240-249, 257-266, 275-281, 
290-296, 298-305, 314-319, 327- 
334 


C:10I, 
R-2, H:58 


aa 1-80 
aa 48-121 
aa 98-190 


C:GSBYG32(i-80)::677 
C:GSBYG6l-bhe2(48- 
U6):26/30 

C:GSBYN80(98-190):13/17 


435, 
436 


ORF2963 


ORF2295 
-5 aaat 
N- 

terminus 


putative 
Exotoxin 


8-23, 35-41, 64-70, 8 1-87, 109-1 15, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


G3,E:3, 
G:l 


aa 17-95 


C:GSBYJ58(17-95):9/15 

- • 

* 


437, 
438 
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& 

aureusan 
tigcoic 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


1 predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF3200 

* 


ORF1331 

+8506 aa 

atN- 

terminus 

• 


putative 
extracellular 
matrix binding 
protein 


8-32,45-52,92-103, 154-159, 162- 
168, 207-214, 232-248, 274-280, 
297-303, 343-349, 362-375, 425- 
442, 477-487, 493-498, 505-512, 
522-533, 543-550, 558-564, 568- 
574,580-600,618-630,647-652, 
658-672, 692-705, 71 1-727, 765- 
771, 788-798, 812-836, 847-858, 
870-898, 903-910, 1005-1015, 
1018-1025, 1028-1036, 1058-1069, 
1075-1080, 1095-1109, 1111-1117, 
1119-1133, 1166-1172, 1 183-1194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467, 1478-1495, 1499-1505, 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692, 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
1806-1812, 1815-1829, 1838-1848, 
1853-1860, 1875-1881, 1887-1893, 
1899-1908, 1933-1940, 1952-1961, 
1964-1970, 1977-1983, 1990-1996, 
201 1-2018, 2025-2038, 2086-2101, 
2103-21 17, 2177-2191, 2195-2213, 
2220-2225, 4"2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398, 242fr- 
2433, 2436-2444, 2449-2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599, 2605-2611, 2615-2624, 2670- 
2684, 2687-2698, 2720-2727, 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956, 2985-2998, 301 1- 
3031, 3057-3064, 2 M 3102-3117, 
3137-3143,3186-3195, 3211-3219, 
3255-3270, 3290-3300, 3327-3334, 
3337-3343, 3390-3396, 3412-3419, 
3439-3446, 3465-3470, 3492-3500, 
3504-35 10, 3565-3573, 3642-3650, 
3691-3698, 3766-3775, 3777-3788, 
3822-3828, 3837-3847, 3859-3864, 
3868-3879, 3895-3902, 3943-3951, 
3963-397 1, 3991-3997, 4018-4030, 
4054-4060, 4074-4099, 4123-4129, 
4147-4153, 4195-4201, 4250-4255, 
4262-4267, 4270-4277, 4303-43 10, 


A:li, 
B:ll, 
C:36, 
H:32 


aa 8543- 
8601 

aa 8461- 
8475 


A:OSBXL07(8543-860l):6/28 

• 

• 

* 

* 

• 


439, 
440 
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4321-4330, 4343-4352, 4396-4408, 
4446-4451, 4471-4481, 4503-4509, 
45 1 6-4534, 4596-4604, 4638-4658, 
4698-47 10, 4719-4732, 4776-4783, 
4825-4833, 4851-4862,4882-4888, 
4894-4909, 4937-4942, 5047-5054, 
5094-5 100, 51 02-5 11 2, 5 1 20-5 1 25 , 
5 146-5 1 53, 5 155-5 164, 5203-5214, 
5226-5236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614,0*5623- 
5629, 5650-5665, 5707-57 19, 5734- 
5742, 5772-5778, 5785-5790, 5833- 
5845, 5857-5863, 5899-5904, 5908- 
5921, 5959-5971, 5981-5989, 6010- 
6017, 6034-6043, 6058-6064, 61 12- 
6120,6 154-6 1 69, 621 0-62 17, 623 1- 
6240, 6261-6268, 6288-6294, 6318- 
6324, 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493, 6513- 
6519, 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769^6775, 6792- 
6801, 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
7117, 7138-7149, 7157-7162, 7201- 
7206, 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404, 7413-7433, 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651, 7661-7678, 7722-7731, 7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931,7974^7981, 7999- 
8005, 8039-8045, 8049-8065, 8070- 
8075, 8099-8 1 12, 8 1 1 9-8 125, 8 1 5 1- 
8158, 8169-8181, 8226-8232, 8258- 
8264, 8291-8299, 8301-8310, 8325- 
8335, 8375-8389, 8394-8400, 8405- 
8412, 8421-8436, 8478-8485, 8512- 
8521, 8528-8538, 8564-8579, 8587- 
8594, 8603-8615, 8626-8637, 8640- 
8646, 8657-8672, 8684-8691, 8725- 
8736, 8748-8761, 8777 7 8783, 8794- 
8799, 88 10-8825, 885 1-8862, 8874- 
8887, 8903-8912, 8914-8926, 8933- 
8943, 8954-8960, 8979-8988, 9004- 
9011,9035-9041, 9056-9069, 9077- 
9086, 9088-9096, 9106-^91 1 1, 9124- 
9133, 9183-9191, 9224-9231, 9235- 
9241 , 9250-9265, 9279-9290, 9295- 
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9300,9326-9343, 9408-9414, 9422- 
9427, 9435-9441, 9455-9461,9507- 
95 17, 9532-9538, 9580-9589, 9594- 
9600, 96 14-9623, 9643-9648, 9665- 
9683, 9688-9700, 9720-9726, 9J42- 
9758, 9767-9775, 9795-9800, 9817- 
9835, 9842-9847, 9912-9919, 9925- 
9938, 9943-9963, 9970-10009, 
10025-10031,- 10037-10043, 10045- 
10063, 10066-10073, 10117-10124, 
10126-10136, 10203-10210, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360, 10385- 
10396, 10425-10431, 10452-10459, 
10480-10485 
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Table 3. Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S. aureus /agr "stress conditions" 



Spot ID/sera 


KC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 


N22 1:10.000 
I C40 1:50,000 


PCK2 


+ 


+ 




+ 


PCK4 


+ 






* 

+++ 


PCK5 




(+) 




+ 


PCK6 


+ 


+ 




+ 




Spot ID/sera 


IC35, 40 
1:50,000 
N22 1:10,000 


P-pool 
(P6,1 8,25,28,29) 
1 :50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 


■ 


PAC1 


++ J 


++ 






PAC2 


-[- \- 




• 




PAC3 




+ 






PAC5 











Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant 14 
1:10,000 


IC pool/IgG 
(N26, 1C34,35) 
1:30,000 each 


IC pool / IgA 
(N26, IC34,35) 
1:30,000 each 


PAC11 


++ 




++ 


++ 


PAC12 


++ 




++ 


++ 


PAC13 








+-+ 


PAC14 






+ 


+ r i 

T * \ 


PAC15 




p 


+++ 


+++ 


PAC16 


+ 


mm 


+ 


+ 


PAC17 


+ 




+ 


+ 


PAC18 


TT 








PAC19 






++ 


++ 


PAC20 


++ 








POV31 


+++ 








POV32 


+ 








POV33 


+ 








POV34 


+ 








POV35 


+ 








POV36 


+ 








POV37 


++ 
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POV38 


++ 








POV39 


m 








POV40 


+++ 




* 





b) S. aureus/COL "standard conditions'' 



Spot ID/sera 


IC pool 
(N26,IC34,35) 
1 : 30,000 each 


IC35 
1:20,000 


P18 

1:10,000 


P25 
1:10,000 


P1 

1:5,000 


P29 
1:2,500 


Infant 18 
1:10,000 


POV2 


+++ 


+++ 


+++ 


+++ 


« t i 

f t r 


_ 


— 


POV3.1 


+++ 


+++ 


(If 


+++ 








POV3.2 


+++ 


+++ 


+++ 


+++ 








POV4 


+ 


+-H- 












POV7 






i i i 
iii 










POV10 




++ 


(+) 


<+> 




(+) 




POV12 












+++ 




■ — ■■ 

POV13 


++ 


+++ 


+++ 


i i i 

TTT 


1 1 


++ 




POV14 


++ 


I I "1 


+++ 


j L 
I 1 


++ 


++ 




POV15 


« 

+ 


+ 




+ 


<+) 







c) S. aureus/COL "stress conditions" 



Spot ID/sera 


P-pool 


IC34+IC35 


P18 


P29 


Infant 14 




(P6,1 8,25,28,29) 


1:20,000 each 


1:10,000 


1:10,000 


1:10,000 


• 


1:50,000 each 










POV16 




i 1 1 

TTT 








POV17 






(+) 






POV18 


+ 




++ 




• 


POV19 


(+) 




■ i i 

i i i 






POV21 






+ 






POV23 




+ 








POV24 


* 


4- 








POV25 


+ 
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Table 4« S. aureus antigens identified by M&LDI-TOF-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 

Prediction of antigenic regions in selected antigens identified 
by serological proteome analysis using human sera 



spot ID 


S. aureus pro- 
tein 
(ORF no./ab- 
brev.) 


Putative function (by homology) 

■ 


Seq ID no: 
(DNA, Prot) 

* 


Putative local- 
ization 


PCK2 


ORF0599 


v^w ■ ■ at ft ft mi ■ 

Glycmamide-ribosyl synthase 


107, 108 


cytoplasmic 


PCK5 


ORF0484 yitU 


conserved hypoth. protein (yitU) 


109, 110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


membrane-associated malate-quinone 
oxidase 


111.112 


peripheral mem- 
brane 


POV2 

* 


ORF0766 auxl 


protein phosphatase contributing to me- 
thicilin resistance 


113,114 


trans-membrane 

• 


POV4, 17 
PAC14, 19 


ORF0078 EF- 
Tu 


G-temninai part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


cytoplasmic/ se- 
creted 


POV5 1) 


ORF0782 


3-ketoacyl-acyl carrier protein reduc- 
tase (fabG) 


117, 118 

■ 


cytoplasmic 


POV7 


ORF0317SecA 


protein transport across the membrane 
SecA 


39,91 


cytoplasmic 


POV10 * 


ORF1252 yrzC 


a » * ■ • • aSaa. m. ai*k ■ a at a ^% a ■ ■ 

hypothetical BACSU 11.9 kd protein 
(upf0074 (rff2) family) 


119, 120 


cytoplasmic 

* 


rvJV12 


UHrUb2 1 punb 


uinyuroiipoamiuG ace xy it ran si erase 
(pdhB) 


101 100 


Cyio p ias iTiio 


POV14 


ORF0072 rpoB 


DNA-directed RNA polymerase 6 


125,126 


cytoplasmic 


POV15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


POV18 


not found 
YLY1 


general stress protein YLY1 


129, 130 

• • 


cytoplasmic 


POV30 11 


ORF0069 RL7 


ribosomal protein L7 


131,132 


cytoplasmic 


POV21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133, 134 


cytoplasmic 

• 


f POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137, 138 


cytoplasmic 
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spot ID 


S. aureus pro- 
tein 
(ORF no, / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV25 


ORF2441 
gidA 


glucose inhibited division protein a (gidA) 


139, 140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periplasmic 


PAC2 


ORF1931 
ModA 


periplasmic molybdate binding protein 
(ModA) 


175,176 


surface 


PAC3 


ORF2053 


heavy metai dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177,178 


cytoplasmic 


PAC5 


ORF2233 
ydaP 


pyruvate oxidase (ydaP) 


179, 180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellularmatrix-bdg. 


3,56 


surface 


PAC12 


ORFt244 
alaS 


alanyMRNA synthetase 


159, 160 


cytoplasmic 


PAC13 


ORF0835 
ymfA 


RNA processing enzyme/ATP-bdg. 


161,162 


cytoplasmic 


PAC15 


ORF1124 
bfmBB 


lipoamid acyltransferase component of 
branched-chain alpha-keto acid dehy- 
drogenase complex 


163, 164 


cytoplasmic 


PAC16 


ORF0340 
GAPDH 


gly ce raldehydes~3-phosphate 
dehydrogenase 


165, 166 


cytoplasmic 


PAC17 


not found 
Contig83 


* 

S'-methylthioadenosine nucleosidase /• 
S~adenosylhomo-cysteine nucleosidase 




cytoplasmic 


PAC20 


ORF2711 


75% identity to ORF2715 
similar to hypothetical proteins 


167,168 


unknown 


P0V31 


ORF0659 


29 kDa surface protein 


236,238 


surface 


POV32 


ORF0659 


29 kDa surface protein 


236, 238 


surface 

• 


POV33 


ORF0659 


29 kDa surface protein 


236,238 


surface 


POV34 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV35 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


POV37 


ORF0659 


29 kDa surface protein 


236; 238 


surface 
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spot ID 


S. aureus pro- 

tatr* 

iein 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 


Putative local- 

i?Atinn 

■ 


POV38 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV39 


ORF0657 


LPXTG-anchored surface protein 


1,142 


surface 


POV40 


not identified 









f - f 

u 1 - J 

S. aureus ORF Pirtal 



Can ir> nn a 

(Protein) 

■ 


onnt ID 


S aureus ORF 

W. QUI CUv.VI »■ 

no. / abbrev. 


Putative local— 

ization 


Putative antioehic surface areas 

(Antigenic package) 


112 


PCK6 


ORF2309 
mqo 


peripheral 
membrane 


61-75, 82-87, 97-104, 113-123, 128-133, 
203-216, 224-229, 236-246, 251-258, 271- 
286, 288-294, 301-310, 316-329, 337-346, 
348-371, 394-406, 418-435, 440-452 


114 

• 


POV2 


ORF766 auxt 


trans-mem- 
brane 

* * 


30-37, 44-55, 83-91, 101-118, 121-128, 
136-149, 175-183, 185-193, 206-212, 222- 
229, 235-242 

'■- — 


116 


POV4 


ORF078 EF-Tu 


cytoplasmic/ 
secreted 


28-38, 76-91, 102-109, 118-141, 146-153, 
155-161, 165-179, 186-202, 215-221, 234- 
249, 262-269, 276-282, 289-302, 306-314, 
321-326, 338-345, 360-369, 385-391 


176 


PAC2 


ORF1931 
ModA 


periplasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175, 182-190, 198-211, 238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 100-106/1 18-130, 144-154, 
204-210, 218-223, 228-243, 257-264, 266- 
286, 292-299 


168 


PAC20 

• 


ORF271 1 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 
216,219-234 



spot ID 


Gl no. or 
TIGR no. 


S. aureus pro- 
tein 

(ORF no. / ab- 
brev.) 


Putative function (by homology) 

* 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107,108 
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PCK4 


7672993 < 


DRF2268lsaA | 


oossibly adhesion/aggregation 


12,64 


PCK5 


TIGR6209 < 


ORF0484yitU 


conserved hypoth. protein (yitU) 


109,110 


PCK6 


T1GR6182 ( 


ORF2309 


membrane-associated malate-quinone 
oxidase 


111,112 


POV2 


6434044 


ORF0766 auxl 


protein phosphatase contributing to methi- 
cilin resistance ; [ 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


POV3.2 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


POV4 


TIGR8079 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


POV5 11 

• 


TIGR8091 


ORF0782 


3-ketoacyl-acyt carrier protein reductase 
(fabG) 


117,118 


POV7 


2500720 


ORF0317SecA 

* 


protein transport across the membrane 
SecA 


39, 91 


POV10 


TIGR8097 


ORF1252yrzC 


hypothetical BACSU 1 1 .9 kd protein 
(upf0074 (rff2) family) 


119, 120 


POV12 






dihvdroliooamide acetvltransf erase (pdhB) 


121,122 


POV13 


7470965 

• 


ORF0094 SdrD 


fibrinogen-bdg. (LPXTG) protein homolog 
{SdrD) . 


123, 124 


POV14 




HQirnn79 rnnR 
\Jr\rU\Jfc. rpOD 


HWA— directed RNA nolvmerase 3 


125, 126 


POV15 


oy^uuo/ 




85 kD vitronectin bind! no d rote in 


127, 128 


POV17 


TIGR8079 


ORF0078 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 

■ 


POV18 


3025223 


not found 


general stress protein YLY1 


129, 130 


POV30 " 


350771 


ORF0069 RL7 


ribosomal protein L7 


131, 132 


POV21 




ORF0103 


probable hexulose-6-phosphate synthase 
(yckG) 


» 133, 134 

• 


POV23 




ORF0182 


lipoprotein (S.epidermis) 


135, 136 



1> identified from a total lysate from S. aureus 8325-4 spa- grown u 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal sera 
not with infant serum (C5) . 
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Claims: 

1. Method for identification, isolation and production of 
hyperimmune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto-immunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for humans, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto-immu- 
nity 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 

♦ 

bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto-immunity, . 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens and which hyperimmune serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive anticfgns by 
chemical or recombinant methods. --^ 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum- reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for humans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 

* 

given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of . 
said specific pathogen, 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦ identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, i ' 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 

f"7 "I 

once, — / 

. - • * ( 

♦comparing the hyperimmune serum- reactive antigens identif iedLJ 
in the repeated screening and identification steps with the 
hyperimmune serum-reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- 
tive " antigens are identified in a further repeating step only . 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods . 

3 . Method according to claim 1 or 2 characterized in that at 

least one of said expression libraries is selected from a ribo- 

» 

somal display library, a bacterial surface library and a pro- 
teome . 

4. Method according to claim 2 characterized in that said at 
least three different expression libraries are at least a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen. 

6. Method according to any one of claims 1 to 5, characterized 
in that said expression libraries are genomic expression librar- 
ies of said pathogen. 

* 

7. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according ^to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal "and protozoan pathogens. L I 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of human iramun- 
edeficiency virus, hepatitis A vims) hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus, Staphylococcus epider- 
midis, Chlamydia pneumoniae, chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae. Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus agalactiae, Enterococcus 
faecalis, Bacillus anthracis, Vibrio cholerae, Borrelia burgdor- 
feri, Plasmodium sp., Aspergillus sp. or Candida albicans. 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serum-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

m 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimmune serum-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutically acceptable carrier and/or excipient. 

13. Method -according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine. 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutically acceptable carrier and/or excipient is an 

« 

immunostimulatory compound. — -•■ 

I.. J 

15. Method according to claim 14, characterized l; -in that said im- 
munostimulatory compound is selected from the group of polycati- 
onic substances, especially polycationic peptides, 
immunostimulatory deoxynucleo tides, alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive compounds, es- 
pecially human growth hormone, or combinations thereof. 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80% f preferably higher than 90%, especially higher than 95% 
of human patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 6000 U, and/or 
by having an IgG titer being above 10000 U, preferably above 
12000 U. 

20- Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/ or Staphylococcus epideaaidis . 

21. A hyperimmune serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 
102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof* 

22. A hyperimmune serum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of . Seq.ID No. 56, 57, 59, 60, 67, .70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 
99, 100/ 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 

» 

155 and hyperimmune fragments thereof. 

■ 

' 23. Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the group con- 
sisting of Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermidis. 

24. Hyperimmune fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa", "Loca- 
tion of identified immunogenic region" and "Serum reactivity with 
relevant region" of Tables 2a, 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498,. 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77. and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, .83-105, 107-114, 138-145', 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 

Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
• 1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126,. 
128-135,' 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955-, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1.854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 

■ 

1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, jj 

aa 13-27, 42-63. 107-191, 198-215, 218-225, .233-250, 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137., 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402," of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, Li 
aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139 ,. 147-153 , 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, .-■ 

321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 

424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 

584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62 , . 121-135,' 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, ■ 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409. 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682 ^ 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, CI 

aa 7-14, 21-30,- 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID. No. 176, and fragments as depicted in 

Tables 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa. of said sequences, 

25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in column "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-896 of Seq.ID.No.56, aa 24-53 of ' 
Seq.ID.No.70, aa 240-260 of SeqilD.No.74, aa 1660-1682 and 1746^ 
1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878-902 of 
Seq.ID.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226-269 and 
275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of Seq.ID.No. 114 
and aa 24-53 of Seq.ID.No. 142 and fragments thereof being T-cell 
epitopes . 

* 

26. Vaccine comprising a hyperimmune serum-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther comprises an immunostimulatory substance, preferably se- 
lected from the group comprising polycationic polymers, 
especially polycationic peptides, immunostimulatory deoxynucleo- 
tides (ODNs) , neuroactive compounds, especially human growth hor- 
mone, alumn, Freund's complete or incomplete adjuvans or 
combinations thereof . 

28 . Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 
antibodies are monoclonal antibodies. 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
•one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
-selecting and cloning hybridoma cells specific for said anti- 
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gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal. 

32* Method for producing a preparation according to claim 27, 

characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering" an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal > 
•and [ J 

•producing the antibody preparation by subjecting said antibody 

« 

containing body fluid to further purif ication steps. 

33. Use of a preparation according to claim 27 or 28 for the 
manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis. 

34. A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de- 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- und Entwicklungs AG 
Cistern Biotechnologies GrabH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 

Seq.ID Nos. 1-598 

Organisms: S. aureus; S . epidermidis 



1. 


atgaacaaacagcaaaaagaa t 1 taaatcat 1 1 ta t tcaattagaaagtcatcac taggc 
gttgcatctgtagcaattagtacactcttattattaatgtcaaatggcgaagcacaayca 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
ag t ccaacaacaaca tc tgaaaaagc tccagaaac taaaccag tagct aa tgc tg tc t ca 
gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 
gaagt taaagcccctaaggaaacaaaagaagt taaaccagcagcaaaagccac taacaat 
acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgccataaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 
cac 1 1 caa taacaaagaagaaaaa tacga 1 1 ac aca t taat ggaat tcgcacaaccaat t 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 
aaacttcctgaaaaattaaaggctgagteeaagaagaaattagaggatacaaagaaagct 
ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 
aaaataactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 
tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 
cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 
gt t gaaggtaaaac tc tatat gatgc ta t eg t taaagttcacg t aaaaacgat t gat tat 
gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 
aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 
cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 
ga t gacaa t aaacaa t tac caag tg t tga aa aagaaaa tgaege ate t agt gagtcaggt 
aaaggcgtaacgcttgctacaaaaccaactaaaggtgaagtagaatcaagtagtacaact 
ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 
t tacaaaaagcaaaca ttaaacacacaaatgatggacac ac tcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 
atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 
agaaaaegtaaaaactaa 


2. 


afcgagaaatatagagaatctaaatcccggagattcagttgatcactttttcttagtgcat 

aaagctacacagggtgtaacagcacaaggtaaagattatatgacactacatttgcaagat 

aaaagtggtgaaattgaagcgaaattttggacggctacaaaaaatgatatggcaacaatc 

aagcctgaagaaattgtacatgttaaaggtgacatcataaactatcgcggaaataaacag 

atgaaagtcaaccaaattagactagcgacaactgaagatcaattaaaaacagaacaattt 

gtagatggtgcacctttatcaccggcagaaatacaagaagagatttctcattatttgcta 

gatattgaaaat gc taatt t acaaegta t cacacgtcatt tat tgaaaaaa ta tcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc 1 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtta 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagacatatgattttatctcatcatggtaagttagagtatggttctccaaaactg 

cca tac ttaaaagaagcagaaatt ttatgc t ata tcgataatatcga tgc tagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacagataaaatatttggt 

cttgaaaatcgtagattctacaatcctgaatcactcgat 



4 
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3. 

« 


a tgaacaaaca tcacccaaaa t taaggt c t t tc ta t tc ta t tagaaaa tcaac tctaggc 

gttgcatcggtcattgtcagtacactatttttaattaettctcaacatcaagcacaagca 

gcagaaaa tacaaa tac t tcaga t aaaa t c tcggaaaa t caaaa taa taa tgcaac t aca 

actcagccacctaaggatacaaatcaaacacaacctgctacgcaaccagcaaacactgcg 

aaaaactatcctgcagcggatgaatcacttaaagatgcaattaaagatcctgcattagaa 

aataaagaacat gatataggtccaagagaacaag tcaat t tccag t tattaga taaaaac 

aatgaaacgcagtactatcactttttcagcatcaaagatccagcagatgtgtattacact 

aaaaagaaagcagaagt tgaa t tagacatcaa tac tgc 1 1 caaca fcggaagaag 1 t tgaa 

gtctatgaaaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 

gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 

tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 

aaacctatttataacgatccttcacttgtaaaatcagatacaaatgatgcagtagtaacg 

aatgatcaatcaagttcagtcgcaagtaatcaaacaaacacgaatacatctaatcaaaat 

acatcaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 

gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 

aattctaatggtaatactaacgataaaacgaatgagtcaagtaatcagtcggatgttaat 

caacagtatecaccagcagatgaatcactacaagatgcaattaaaaacccggctatcatc 

gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 

ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 

aaaacaggaccaataat tgaattaggt ttaaagacagc ttcaacatggaagaaat ttgaa 

gtttatgaaggtgacaaaaagttaccagtcgaattagtatcatatgattctgataaagat 

tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 

attgaatatggtgagaacafcccatgaagactatgattatacgctaatggtctttgcacag 

cctattactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 

ttagctccgtatcacaaagctaaaacgttagaaagacaagtttatgaattagaaaaatta 

caagagaaattgccagaaaaatataaggcggaatataaaaagaaattagatcaaactaga 

gtagag t tagc t gatcaagt taaa tcagcagtgacggaa 1 1 tgaaaa tg t tacacc t aca 

aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 

agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 

caaaaatatgtagtgatgaaaacaaaggatgacagttactggaaagatttaattgtagaa 

ggtaaacgtgtcactactgtttctaaagatcctaaaaataattctagaacgctgattttc 

ccatatatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacatt 

ggttataaaa<Ttcaatatcatcrtcacra9tt^ataaatcagqatatcaat^ 

gatacatcacaaaataacacgagtgaaccgctaaatgtacaaacaggacaagaaggtaag 

gttgctgatacagatgtagctgaaaatagcagcactgcaacaaatcctaaagatgcgtct 

gataaagcagatgtgafcagaaccagagtctgacgtggttaaagatgctgataataatatt 

gataaagatgtgcaacatgatgttgatcatttatccgatatgtcggataataatcacttc 

gataaatatgatttaaaagaaatggatactcaaattgccaaagatactgatagaaatgtg 

gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 

aataaaaataaagacaaagtcatacagctgaatcatattgccgataaaaa taatcatac t 

ggaaaagcagcaaagcttgacgtagtgaaacaaaattataataatacagacaaagttact 

gacaaaaaaacaacfcgaacatctgccgagtgatattcataaaactgtagataaaacagtg 

aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 

ctaccaaaaactggagaaacaacttcaagccaatcatggtggggcttatatgcgttatta 

ggtatgttagctttattcattcctaaattcagaaaagaatctaaa 


4. 

* 

* 


Atgtcagattttaatcatacagatcattctacaacaaaccatagccaaacacctagatac 
Agaagacctaaatttccatggtttaaaacagtcatcgttgcattgattgctggaattatt 
Gg tgcac ttc tagtac ttggtataggcaaagtattaaatagtacaattt taaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 
Aaattcggtaccgttcatgaaatgataaaatctgtctcccctacaattgttggagttatt 
Aaca tgcaaaaagc a tcaagtgtagacgac ttat t aaaaggcaaatcatc t aaaccatc t 
Gaagctggagtaggttcaggtgttatctatcaaataaacaacaattcagcttatatcgtt 
Acaaacaatcatgttattgatggcgcaaatgaaattagagtccaattacataataaaaaa 
Caagt t aaagcgaaa 1 1 agt tggtaaagatgcagtaac tga ta t tgctgtac t taaaa 1 1 

Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaacccaggtaactcaggtggcgcattagta 
Gatattaatggtaatttagttggtattaactcaatgaaaattgctgcgacacaagttgaa 
Ogtatcgggtttgc tat tccaagt aatgaagttaaagtaacaat tga n ca acttgtaaaa 
Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 
Gaagaagagcgcgagcaacttcatactgatagagaagacggtatttatgtcgccaaagct 
Gatagtgatattgatcttaaaaaaggtgatattattacagaaattgatggcaagaaaatt 
Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagtc 
Actgttaccgttatccgtgatggtaaaacaaaagaagttaaagtgaaattaaaacaacaa 
Aaagaacaaccaaaacgtcaaagccgatcagaacgtcaatcacctggccaaggcgataga 
gatttctttaga 


5. 


ttgatgattaatgaaagagaagtgtttattttgatatatctagataatgcggcaracgacg 
aaagcatttgaagaagtgttagatacttatttaaaagtaaatcaatcaatgtattataat 
cc gaa t agt ccgc ataaagc tggt t tgcaggcaaat caat t ac tac aacaagcaaaaacc 
caaattaatgcaatgattaattcaaaaacaaattatgatgttgtattcactagtggtgca 
ac tgaatccaataatct tgctt taaaaggtattgcc ta teg taaatt tga tacagegaag 
gaaataattacatccgtgttagagcatccgtccgtattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 
gaacacttcaaagaattaatgtcagacaaagtcggtttagtaacatgtatgtatgtaaat 
aatgtaactggacaaatacagcctattccacaaatggctaaagttataaaaaattatcct 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgatgaag 
atagc taa tgaaaac tttgaagcattgaatgeat t tgt tac tgagttaaataatgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttcacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacaagtgcttgttcatctaaacgtaataaattaaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctactacaactaaagaagatatagcgaggtttaaagaaatatttatcatcatt 
ta tgaggaaa t taaggagttgc taaaa 
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6, 


gtgaaccaacaacaggagaaaacaacaacaacgccaacaacaattaatccattaacggga 

gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatc 

acacaattcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaactta 

ccaattgacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggt 

gaagtagtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaacca 

gaggt t ac taaagaagaaa taccattcgagaaaaaacgtgagt tcaa tccagac t taaaa 

ccaggtgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 

acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 

acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 

aaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaacca 

ggcatcaagaatcctgaaacaggtgaagtagtaacaccaccagtagacgatgtcacaaaa 

catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 

cgcgtattagatccaacaatggaaccaggtagtcctgataaagtagctcaaaaaggtgaa 

aatggtgaaaaaacaacaacaacaccaactacaattaatccattaacgggagaaaaagta 

ggcgaaggcgaaccaacaacggaagtaacgaaagaaccaatagacgaaattgttaactat 

gcacctgaaattattcctcatggtacacgtgaagaaattgatccaaacttaccagaaggt 

gaaactaaagttatcccaggtaaagatggcttgaaagatcctgaaactggagaaatcatt 

gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 

gattcagacgcagatagcgattctgatgcagacagcgactcagacgcagatagcgactct 

gatgcggacagcgattcagacagcgatagcgattcagattcagatagcgactctgatgcg 

gacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcggacagc 

gactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagcgattct 

gat tcagacagcgactcagacgcagatagcgactcagattcagacagcgattcagacgca 

gatagcgactcagacgcagatagcgattcagacgcagatagcgactcagacgcagatagc 

gattcagattcagatagcgactctgatgcggacagcgatagcgattcagattcagacagc- 

gactcagacgcagatagcgattcagacagcgattcagacgcagatagcgactctgatgcg 

gacagcgactcagacgcagatagcgactcagacgcagatagcgattcagattcagacagc 

gactcagattcagacagcgatagcgattcagattcagacagagactcagacgcagatagc 

gactcagacgcagatagcgactcagattcagacagcgattcagacgcagatagcgattca 

gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 

gacgcagatagcgattctgattcagacagcgactcagacgcagatagcgactctgatgcg 

gacagcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 

gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 

gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 

actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 

ggattat tc 1 1 ag t tggcagacgrtcgtaaaaacaaaaa taatgaagaaaaa 


7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgtattgacatatatggtatggaacttttctcct 
gatattgcaaatgtcgacaatacagatagtaagaagagtgaaacgaaacctttaacgaca 
cctatgacagccaaaatggatacaactattacgccatttcagattattcattcgaaaaat 
gat ca tccagaaggaacga t tgcgacggta tc taatgtgaa taaac tgacgaaacc t ttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtcgtgatcataacttgatgattcct 
gatttgaacagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
cttgg-tcaagtactgaacatgaatgcgaaagtaccaaatcatttcaatttcaatcgtttg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatcattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgacgcatgtttttgcaccaagtaaacctgaaaagttaaaaacatatcgcatggtattt 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattcaaccatcgttcgt 
agfctcaaagagtgg tgt tacaacc tac aacaataatacaggtg tcgcaaacta taacgat 
aaaaatgaaaaatatcattataaaaacctgtccgaagatgaagcgagttccagcaaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gactttagattgtttagtacgaataatcagtcaggcgagttaacatatcaacgtttcctt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgactatcgtcgttcgttattacgcaccgacgttgttttaaatagtgag 
gataataaatcgttgccgaaattagagtctgtacgttcaagcttagcgaacaatagtgat 
attaattttgaaaaasrtaacaaacatcgctatcggttacgaaatgcaggataattcagat 
cataatcacattgaagtgcagattaacagtgaactcgtaccgcgttggtatgtagaatat 
ga tggcgaatgg ta tg ttta taacgat gggaggc t tgaa 
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8. 



atgagtaaaagacagaaagcatttcatgacagcttagcaaacgaaaaaacaagagtaaga 

ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 

attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 

aaaaaaatgacgggatacggactgaaaactacggcggttattggtggtgcattcacggta 

aatatgttgcatgaccagcaagcttttgcggcttctgatgcaccattaacttctgaatta 

aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 

acagccgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac- 

acagtctcaagtgaaaagtctgaaaaggtcacttcgacaactaatagtacaagcaatcaa 

caagagaaattgacatctacatcagaatcaacatcctcaaagaatactacatcaagttct 

ga tactaaatctgtagc t tcaac t tcaagtacagaacaaccaat taataca tcaacaaat 

caaagtactgcatcaaa t aacac t tcacaaagcacaacgccatc t tcggtcaac t taaac 

aaaactagcacaacgtcaactagcaccgcaccagtaaaacttcgaactttcagtcgctta 

gctatgtcaacatttgcgtcagcagcgacgacaaccgcagtaactgctaatacaattaca * 

gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctatgatcaa 

ag taccgg tat tgtgacgttaacacaggatgcatacagccaaaaagg tgc tattacatta 

ggaacacgtattgactctaataagagttttcatttttctggaaaagtaaatttaggtaac 

aaatatgaagggcatggaaatggtggagatggtatcggttttgccttttcaccaggtgta 

ttaggtgaaacagggttaaacggtgccgcagtaggtattggtggcttaagtaacgcattt 

ggcttcaaattggatacgtatcacaatacatctaaaccaaattcagctgcaaaggcgaat 

gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 

ta tgg tgttgcgacaacgta tacatcaagttcaacagc tgataatgc tgcgaagttaaat 

gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 

gttatgactgtcaaatatgcaggtcaaacatggacacgtaatatttcagattggattgcg 

aaaagtggtacgaccaacttttcattatcaatgacagcctcaacaggtggcgcgacaaat 

ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 

tacgttgatgtaacaacaggtaaagatattattccaccaaaaacatattcaggaaatgtt 

gatcaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 

acgtccgtcgatagttcatatgcgtcaacttataatgatacaaataaaactgtaaaaatg 

acgaatgctggacaatcagtgacatattattttactgatgtaaaagcaccaactgtaact 

gtaggcaatcaaaccatagaagtgggtaaaacaatgaatcctattgtattgactacaacg 

gataatggtactgggactgtgacaaatacagttacaggattaccaagcggattaagttac 

gatagtgcaacgaattcaatcattgggacaccaacaaaaattggtcaatcaacagtgaca 

gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 

gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 

atatccccgattaaaattgctacgcaagataacagtggaaatgcggtgacgaatacagtg 

actggattgccatccggactaacatttgatagtacaaataatactattagtggtacacca 

acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 

acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 

ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 

acgagtacatcaggatcgattgtggtatctacatcagctagtacctcgaaatcgacaagt 

gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 

gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 

gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 

aaatccgaaagtctatcaacaagtacatctgattcattgcgtacatcaacatcactcagt 

gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 

atatcagggtcgtctagtacatcagcatcattaagrtgacagtacatcgaatgcaattagt 

acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 

atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 

ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgagc 

acaagtggttctgtttctggatcactaagcatagcagcatcacaaagtgtctcaacaagt 

acat cagac t cga tgag tac t tc agaga tagtaagtgac tctatcagtacaagtgggtca 

ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 

ggtagtacatcagaatcattaagtgattcacaaagtacatctgattctgatagtaagtca 

ttatcacaaagtac tagtcaatcaggttcaacaagtacatcaacgtcgacaag tgcttca 

gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgcaagtcaatccgattca 

atgagcatatcaacgticgtttagtgattcaacgagtgatagcaaatcagcatcaactgca 

tcaagtgaatcaafcatcacaaagtgcttctacgagcacatctggttcggtaagtacttcg 

acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 

ttaagtacatcagagtctgattcaataagtgaatcaacgtcaacgagcgactctataagt 

gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaatagtactagc 

gattcagaatcacaaagcgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 

gaatcaacatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 

acatcagaatctggtagcacatcaacatcattaagtaattcaacaagtggtagtacgtcc 

atttcaacatcgacaagtatcagtgaatcaacgtcaacgtttaagagcgagagtgtttca 

acatcac tgagtatgtc aacgagtacaag tttgtctgac tctacaagt ttgtcaacatca 

ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 

gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 

acaag tgaaagt aaatccgat t caacat caa t gagca t aag tatg tc tcaa tcaacatca 

ggaagtacaag tacgtc aacgagtacaag tttgtctgac tcaacgagtacatcattgtca 

ctaagtgcctcaatgaatcaaagcggagtagactcaaactcagcaagccaaagtgcctca 

aactcaacaagtacaagcacgagcgaatccgattcacaaagcacatcatcatatacaagt 

cagtcaacaagccaaagtgaatccacatcgacatcaacgtcactaagcgattcaacaagt 

atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 

gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 

gcgtcaacatcactcagtgactcaacaagtacaagtaactcaggatcagcaagtacgtca 

aca t cgc tcag t aac tcagcaagcgc aagtgaatc cgat ttgtcgt caaca tc 1 1 taag t 

gattcaacatctgcgtcaatgcaaagcagtgaatccgattcacaaagcacatcagcatca 

ttaagtgattcgctaagtaca tcaac t tcaaaccgcatgtcgac cattgcaagtttatct 

acatcggtaagtacatcagagtctggctcaacatcagaaagtacaagtgaatccgattca 

acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 

gcaagtacatcaacatcaacaagtgactctcgtagtacatcagcttcaactagtacttcg 

atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 

a tgagtgat tcaacg teat tatc tgatagtgttagtgat tcaacatcagac tcaacaag t 

gcgagtacatctggttcgatgagtgtgtctatatcgttaagtgattcgacaagtacatca 

acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 

gtaaatgattcagaaagtgtaagtgaatctaattctgaaagtgactctaaatcgatgagt 

ggctcaacaagtgtcagtgattctggctcattgagcgtctcaacgtcattaagaaaatca 

gaaagtgtaagcgagtcaagttcattgagttgctcacaatcgatgagcgattcagtaagc 

acaagcgattcgtcatcattaagtgtatcgacgtcactaagaagrttcagaaagcgtgagt 

gaatctgattcattaagtgattcaaaatcaacaagtggttcgacttcaacaagtacatct 

ggttcattgagtacctcaacatcattaagtggttcagaaagcgtaagcgagtctacctcg 

ctaagtgattcaatatcaatgagtgattctactagtacaagtgactccgactcattaagt 

ggatcaatatctttaagtggttccacaagtcttagcacttcggattcattaagtgattca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaatagtcaatttgactctafcgagcatcagtgcatca 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatcaaattcaacgagt 
acatcactttcaacatctgactcaatgagcggaagcgtatcagtttcaacatcgacaagt 
ttaagrtgactcaatatcaggttcaacaagtgtaagtgactcgagctcaacaagcacatct 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacatcgtcatcacaaagc 
acatcggtgtcgacatcattatcaacatcagacagtatcagtgattctacttcaataagt 
atcagtggttcacaaagtacagtagaatcagaatctacaagtgattcaacttctatcagt 
gactcagaatcattgagtacatcagattcagactcgacatcgacaagtacatcggactca 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtcfcggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
acgtcat bgagcacatccgat tcgacaagcacatccgaatcactgagtacatctatgtc t 
ggttcacaaagcatt tc tgac tcaacatcaacaagtatgtccggc tcaacaagtacatc t 
gaatc taactcaatgca tccg tcagac tcaatgagtatgca tcatac tcacagcacgagc 
acatctcgcttatcaagtgaagcaacaacgagcacgagtgaatctcagtctacattaagt 
gcaaca tc tgaagtgac taaaca taatggcacaccagcacaaagtgaaaaaaga t tgcca 
gatacaggtgactcaataaaacaaaatggattactaggtggcgttatgacattattagtt 
ggtttaggtttaatgaagagaaaLgaaaaagaaagatgaaaatgatcaagatgattctcaa 
gca 
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atgcctaaaaataaaattttaatttatttgctatcaactac?gctcgtattacctacttta 

gtttcacctaccgctt^tgctgatacacctcaaaaagatactacagctaagacaacatct 

latgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 

gataaagcagacaLaaaataatacaagtaaccaagacaataacgacaaaaaatttaaaact 

Itagacgacagcacttcagactct^acaatatcattgattttatttataagaatttacca 

caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 

actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 

aatggcgaaaagtcaacaaatgattcgaataaaaacagtgacaatagcatcaaaaatgac 

actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 

aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 

caatcaaatagtcaaccagcaagtgacgataaagcaaatcaaaaatcttcatcgaaagat 

aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 

aagaaaacacaaaaagattatgcatctcaatctaaaaaagacaaaaatgaaaaatctaat 

acaaagaatccacagttaccaacacaagatgaattgaaacataaatctaaacctgctcaa 

tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 

cctagtatatctaacaatgatgatagcggacaatttaacgttgttgactcaaaagataca 

cgtcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 

tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgcttta 

gctaagtcaccaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 

ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 

aaatatccaagcacgaaagaatcactaaaagattactctgaccttattaaaaatggtatt 

gatggcaatcgaacaatttataaaccaacatggaaatcggaagccgattcttataaagat 

gcaacatcacacttatctaaaacatatgctacagatccaaactatgctaagaaattaaac 

agtattattaaacactatcaattaactcagtttgacgatgaacgcatgccagatttagat 

aaatatgaacgttctatcaaggattatgatgattcatcagatgaattcaaacctttccgt 

gaggtatctgatagtatgccatatccacatggccaatgtacttggtacgtatataaccgt 

atgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 

cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 

tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 

gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 

tc bcatagaac ta tcaacgcagc tgccgc tgaaqaa ttatcatatat tac aggtaaa 

gtgaggaaattttcaagatatgcatttacaagtatggcagcattaaccttgttgagcact 
ttatcaccagcagcattagcgattgattcaaaaaataaacxragctaattctgatattaaa 
ttbgaggtgactcaaaagagtgatgcggtcaaagcattaaaagaattgcctaaatccgaa 
aatgtaaaaaatatttatcaagattacgctgttactgatgtaaaaactgataaaaaagga 

tt tacgcattatacat tgcaaccgag tgt tgatggtg ttcatgcacctgacaaagaagtg 
aaagtacacgcagacaaatcaggaaaagtcgttttaatcaatggggatactgatgcgaag 
aaagtaaagccaacgaataaagtgacattaagtaaagatgacgcagccgacaaagcattt 
aaagcagttaagattgataagaataaagcgaaaaatcttaaagataaagtcattaaagaa 
aacaaagttgaaatcgatggtgacagtaataaatacgtttataatgttgagttaattaca 
gtgacaccagaaatttcacattggaaagttaaaattgatgctcaaactggcgaaatttta 
gaaaaaatgaacttagttaaagaagctgcagaaaccggtaaaggaaaaggtgtacttggc 
gatacaaaagatatcaatatcaatagtattgacggtggatttagcctagaagatttaacg 
catcaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 
actaatgaagatgaaaacttcgtaaaagatgagcaacgtgctggcgtagatgcaaattat 
tacgctaaacaaacatatgattattacaaagacacatttggtcgtgaatcatatgacaac 
caaggtagtccaattgtttcattaacgcatgttaataactacggtggtcaagataacaga 
aataatgccgcatggatcggtgacaaaatgatctatggtgatggtgatggtcgcacattc 
acaagtttatcgggtgcaaatgacgtagtagcacacgaattaacacacggtgtgacacaa 
gagacagcgaacttagaatataaggaccagtxaggcgctctaaatgaaagcttttcagat 
gtttttggatactttgtagatgacgaggatttcttaatgggtgaagatgtctacacacct 
ggaaaagagggagacgctttacgcagcatgtcaaacccagaacaatttggtcaaccagct 
catatgaaagactatgtattcactgaaaaagataatggtggcgtacatacgaattctgga 
attccaaataaagcagcttataacgtgattcaagcaatagggaaatctaaatcagaacaa 
atttactaccgagcattaacggaatacttaacaagtaattcaaacttcaaagattgtaaa 
gatgcattataccaagcggctaaagatttatatgacgagcaaacagctgaacaggtgtat 

gaagcafcggaatgaagtaggcgtggag 



11- 


ttgaaaaaaagaattgattatttgtcgaataagcagaataagtattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcat 
caagcacaagcttcagaacaatcgaacgatacaacgcaatcttcgaaaaataatgcaagt 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgatattagtgcaaacacaaacagtgcgaatgtagatagcacaacaaaaccaatg 
tctacacaaacgagcaataccactacaacagagccagcttcaacaaatgaaacacctcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttcctcaa 
gaagcaaa t tc t caag taga taa taaaac aacgaa tga tgc taa tagca tagcaacaaac 
agtgagcttaaaaattctcaaacattagatttaccacaatcatcaccacaaacgatttcc 
aatgcgcaaggaactagtaaaccaagtgttagaacgagagctgtacgtagtttagctgtt 
gctgaaccggfcagtaaatgctgctgatgctaaaggtacaaatgtaaatgataaagttacg 
gcaagtaatttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaagtgaaatcaggggattattttacagcgaag 
ttaccagatagtttaactggtaatggagacgtggattattctaattcaaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
ttgactaagacgtatacatttgtctttacagattatgtaaataataaagaaaatattaac 
ggacaa 1 1 1 tea t tacc 1 1 ta tt tacagaccgagcaaaggc acc taaa tcaggaaca t a t 
gatgcgaatattaatattgcggatgaaatgtttaataataaaattacttataactatagt 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
gtagatacagcttcaggtcaaaacacatacaagcaaacagtatttgttaaccctaagcaa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcggiiaaagtaagtgctacagatacaaaactgagaatttttgaagtgaatgatacatct 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgat 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggttattcaagaaaatgttgatcctgtaacaaatagagactacagtattttc 
ggttggaataatgagaatgttgtacgttatggtggtggaagtgctgatggtgattcagca 
gtaaatccgaaagacccaactccagggccgccggttgacccagaaccaagtccagaccca 
gaaccagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 
gacccggatccggattcggattcagacagtgactcaggctcagacagcgactcaggttca 
gatagcgactcagaatcagatagcgattcggattcagacagtgattcagattcagacagc 
gactcagaatcagatagcgattcagaatcagatagcgactcagattcagatagcgatcca 
gattcagatagcgattcagattcagatagcgattcggattcagacagtgattcagattca 
oacaoccracfccaoaatcaaatacfccractcao'aatcacratiacftcraatc'a.aahtcacraf'ao't 

gactcggactcagacagtgattcagactcagatagcgattcagactcagatagcgattca 
gattcagacagcgactcagattcagacagcgactcagactcagatagcgactcagactca 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacagc 
gactcagactcagatagcgactcagattcagatagcgattcagactcagacagcgactca 
gattcagatagcgattcggactcagacagcgattcagattcagacagcgactcagactcg 
gateg^gattcagattcagatagcgattcgg-attcagacagtgatccagattcagacagc 
gactcagactcggatagcgactcagactcagacagcgattcagactcagatagcgactca 
gactcggatagcgactcggattcagatagcgactcagactcagatagtgactccgattca 
agagttacaccaccaaataatgaacagaaagcaccatcaaatcctaaaggtgaagtaaac 
cattctaataaggtatcaaaacaacacaaaactgatgctttaccagaaacaggagataag 
agcgaaaacacaaatgcaactttatttggtgcaatgatggcattattaggatcattacta 
t tg 1 1 tagaaaacgcaagcaagatca taaagaaaaagcg 


12. 


atgaaaaagacaattatggcatcatcattagcagtggcattaggtgtaacaggttacgca 
gcaggtacaggacatcaagcacac?gctgctgaagtaaacgttgatcaagcacacttagtt 
gacttagcgcataatcaccaagatcaattaaa.tgcagctccaatcaaagatggtgcatat 
gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
tcatggagctatgaagcagctaatggtcaaactgctggtttctcaaacgttgcaggtgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagctacaatgcacaa 
tcaagtaactcaaacgttgaagctgtttcagctccaacttaccataactacagcacttca 
actacttcaagttcagtgagattaagcaatggtaatactgcaggtgctactggttcatca 
gcagctcaaatcatggetcaacgtactggrtgtttcagcttctacatgggcbgcaatcatc 
gctcgtgaatcaaatggtcaagtaaatgcttacaacccatcaggtgcttcaggtttattc 
caaactatgccaggttggggtccaacaaacactgttgaecaacaaatcaacgcagctgtt 
aaagcatacaaagc acaaggt t taggt get tggggatt c 


13. 

• 


ttgggaggatatttaattatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatttgcaggacatgatgcacaagccgcagaacaaaataacaatggatat 
aattctaatgacgctcaatcatacagctatacgtatacaattgatgcacaaggtaattat 
cattacacttggacaggaaattggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactacta taa teat 
tea tatcaatacaataactatacaaacaatagtcaaacagcaacaaataactatta tact 
ggtggttcaggtgcaagttatagcacaacaagtaataatgttcatgtgactacaactgca 
gcgccatcttcaaatggtcgttcaatttctaatggttatgcatcaggaagtaacttatat 
acttcaggacaatgtacttattatgtatttgatcgtgttggtgggaaaattggttcaaca 
tggggtaacgcaagtaattgggctaacgcagctgcatcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgttaacagcaacggttctgttcgtgtttcagaaatgaactatggacatggt 
gc tgg tg tgg 1 1 acg tc teg t acaa 1 1 1 c agcaaacc aagcaggt t cat ataat 1 1 c a 1 1 
cat 
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1 4 otoactaatacgaaaaaaacaacattagatatcactggtatgacttgtgccgcatgttca 
" Iatl§^cgaaatgaaactgaataaacttgatgacgttaatgcccaagtgaatttaact 
^aglgaaal^tgttgagtataaccotgatcaacatgaW^aatttattoat 
iXMh?paacatttaaattaoggtgtcgotgtagaaactgtcgaattagacaccacaggc 

ataacttgtgrt|cal£ctcall^^ 
caftltglaaOTStcalttt&ac^ 

alagttlctlataaacttgtcactcgcattcaaaaattaggttatgacgcgtcta^ 

ggcgcci 
tatgaas 

SS^atg^g^ 

aa^a^tattSIgt^aEglttcctctaaatgaagtacatgttggagatacacttatc 
iS^aggtgaaLIatlcctgttgal^ 

la^tetltgttaacaggtgaatctatccctgttgagaagaatgttgatga^ct^a 
S^ttcaacgatgaacaaaaacggtactattactat^acagcaacaaaagttgg^gg 

^at^gcttgcctaagcatatttctgatgatttaacacattatgaacgagatggtaaa 

Itattaactggcgataataaaaacactgctcaagccattgcaaaacaagtaggcatagat 
actgttattgcagatattttaccagaagaaaaagctgcacaaattgcgaaactacagcaa 
caa^aa^ggttgcgatggtt^gtgacggtgtaaatgatgcacctgcattagttaaa 
S^iStat^Stcgccattggtacaggtacagaagttgccattgaagcagctgatatt 

Ic^tcttggtggcgacttgatgcttattcct^agc^ 
It^aatltt^caaaatctatfcttgggcattc^ctataatattgcc^ 

atagSgcattgg^^ 

g^gt^tgtcacaaacgcacttagattgaaaaagatgcgattagaaccacgccgtaaa 
gatgcc 



15. 



«tgtttgattcaattagagagactatagattatgccgt^aaaataa^tgtcatttgcg 
ga^tcatggttaaagaagaaatggaattaagcggtaaatcacgtgatgaagtgcgagcg 
?aaatgaaacaaaatttagatgtcatgcgagacgcagtaatcaaag^aopcaggtgat 
ggggttgaaagtgtaacgggctacact^catgatgctgctaaactocgtgattataat 

flalcalatclt^ 

acaaatgaagtcaatgctgcgatgggtattatttgtgcaacgccaacagctggttcctcg 
ggtaccattcccggtgcacttttt^ttagaaaaaacacatgattt^cagaagagcaa 
ataattgatttcbtattcacttcagcattgtttgggcgtgtcgtagcaaacaatgcaagt 
gtagctggtgcaacaggtggctgccaagctgaagttggttcagcatctgcaatggccgca 
gctgcag?agtagctatattcggaggatcaccagaagcatccgggcacgctatggca^^^ 

gcgataagtaatttattaggttt^ 

tg^ttatgagaaatgcaattggttcgggtaacgctttaatttcagcagatttagcatta 
acaggtattgaaagtagaatccctgttgatgaagttattgaagcaatggataaggttggt 

?gtalccttcctgcateattacgtgaaactggattgggtggactagc^ 
ggcgaagcaaftaaacgtaaaatctttggcacagctgaagata tggttaaaaataat 



* 



gtgaaaaacaa tc ttaggtacggcat tagaaaacat aaat tgggagcagcatcag ta t tc 
ttaggaacaatgatcgttgttgggatgggacaagacaaagaagctgcagcatcagaacaa 
aagacaactacagtagaagaaaatgggaattcagctactgataataaaacaagtgaaaca 
caaacaactgcaactaacgttaatcatatagaagaaactcaatcatataacgcaacagta 
acagaacaaccgtcaaacgcaacacaagtaacaactgaagaagcaccaaaagcagtacaa 
gcaccacaaactgcacaaccagcaaatatagaaacagttaaagaagaggtagttaaggaa 
gaagcgaaacctcaagttaaggaaacaacacaatctcaagacaatagcggagatcaaaga 
caag tagat tt aacacctaaaaaggctacacaaaatcaagtcgc agaaacacaag t tgaa 
gtggcacagccaagaacggcatcagaaagtaagccacgtgtgacaagatcagcagatgta 
gcggaagctaaggaagctagtaacgcgaaagtggaaacgggtacagatgtaacaagtaaa 
gttacagtagaaattggttctattgaggggcataacaatacaaataaagtagaacctcat 
gcaggacaacgagcggtactaaaatataagttgaaattfcgagaatggtttacatcaaggt 
gactactctgactttactttatcaaataatgtaaatacgcatggcgtatcaactgctaga 
aaagtaccagaaattaaaaatggttcagtcgtaatggcgacaggtgaagttttagaaggt 
ggaaagattagatatacatttacaaatgatattgaagataaggttgatgtaacggctgaa 
ctagaaattaatt tat ttat tgatcctaaaac tgtacaaac taatggaaatcaaactata 
acttcaacactaaatgaagaacaaacttcaaaggaattagatgttaaatataaagatggt 
attgggaattattatgccaatttaaatggatcgattgagacatttaataaagcgaataat 
agattttcgcatgttgcatttattaaacctaataatggtaaaacgacaagtgtgactgtt 

ac tggaac 1 1 taa tgaaagg tagtaatcagaa tggaaat caaccaaaag t tagga tat 1 1 
gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 
tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 
agctattcattgaatatagaaaatctagataaaacttatgttgttcactatgatggagag 
tatttaaatggtactgatgaagttgattttagaacacaaatggtaggacatccagagcaa 
ctttataagtattattatgatagaggatataccttaacttgggataatggtttagtttta 
tacagtaataaagcgaacggaaatgggaaaaatggtccgattattcaaaataataaattt 
gaatataaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 
actactgttgaagaggaatatgattcatcaactcttgacattgattaccacacagctata 
gatggtggaggtggatatgtcgatggatacattgaaacaatagaagaaacggattcatca 
gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 
actgagtcctctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 
aaacatcacgctgatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggtt 
actactgagtctaacttagttgaatttgacgaagagtctacaaaaggtattgtaactggc 
gcagtgagcgatcatacaacagttgaagatacgaaagaatatacaactgaaagtaatctg 
attgaattagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 
attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 
aattatgacgtgattgaagaaatcgaagaaaatagccacgttgatattaagagtgaatta 
ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 
aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 
attcatggtcaaaataaaggtaatcagtcattcgaggaagatacagaaaaagacaaacct 
aagtatgaacatggcggtaacatcattgatatcgacttcgacagtgtgccacatattcac 
ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 
caattcggtggacacaatagtgttgactttgaagaagatacacttccaaaagtaagcggc 
caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 
ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 
ccaagtgagccggaaacaccaacaccaccgacaccagaagtgccgagtgagccagaaact 
ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 
gaagaacctaaaaagccttctaaaccagtggaacaaggtaaagtagtaacacctgttatt 
gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatct 
gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 
ttcagcattctaggtttagcafctattacgcagaaafcaaaaagaatcacaaagca 
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ttacatttaagggagaatattatagtgaaaagcaatcttagatacggcataagaaaacac 
aaagaagctgcagcatcggaacaaaacaat^ctAcag^^ 

a^oaaagtaaagcaagcgaaacacaaacaactacaaataacgttaatacaatagatgaa 

acacaatcatacagcgcgacatcaactgagcaaccatcacaatcaacacaagtaacaa^ 

gaagaagcaccgaaaactgtgcaagcaccaaaagtagaaacttcgcgagttgatttgcca 

tcggaaaaagttgctgataaggaaactacaggaacte^^ 

aacgtctcagaaattaaaccaagaatgaaaagatcaactgacgttacagcagttgcagag 
aaagaagtagtggaagaaactaaagcgacaggtacagatgtaacaaataaagtggaagta 

gaa|aaTOta^gaaattgtoggacataaacaagatecgaat 

acaaaaagagtaaccttgaaatataaatggaaatttggagaaggaattaaggcgggagat 

tattttgltttcacattaagcgataatgttgaaactcatggtatctcaacactgcgtaaa 

gttccOTagataaaaagtacagatggtcaagttatggcgacaggagaaataattggagaa 

agaaaagttagatatacgtttaaagaatatgtacaagaaaagaaagatttaactgctgaa 

ttatctttaaatctatttattgatcctacaacagtgacgcaaaaaggtaaccaaaatgtt 

aaagttaaattgggtgagactacggttagcaaaatatttaatattcaatatttaggtgga 

attagagataattggggagtaacagctaatggtcgaattgatactctaaataaagtagat 

TOgaaatttagtcattttgcgtacatgaaacctaacaaccagtcgttaagctctgtgaca 

CTtaactggtcaagt^ctaaaggaaataaaccaggggttaataatccaacagttaaggta 

tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgat^tgtc 

agcaaatttgaagatgt^actgat^t^tgagtttegattttgatactaatggtggttat 

tctttaaactttaataatttagaccaaagtaaaaattatgtaataaaatatsraagggtat. 

tatgat tcaaatgc tagcaacttagaat ttcaaacacacctttttggatat tataactat 

tattatacaagtaatttaacttggaaaaatggcgttgcattttactctaataacgctcaa 

ggcgacggcaaagataaactaaaggaacctattacagaacatagtactcctatcgaactt 

gaatttaaatcagagccgccagtggagaagcatgaattgactggtacaatcgaagaaagt 

aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 

gcagaaggtaccattgaaactgaagaagattctattcatgtagactttgaagaatcgaca 

catgaaaatfccaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 

ggtggtcaggttactactgagtctaacctagttgaatttgacgaagattctacaaaaggt 

attgtaactggtgctgttagcgatcatacaacaattgaagatacgaaagaatatacgact^ 

gaaagtaatctgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 

ccaatcgaggaaattactgaaaacaatcatcatatttctcattctggttfcaggaactgaa 

aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 

aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 

acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 

agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 

aaagacaaacctaagcatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 

ccacatattcacggattcaataagcacactgaaattattgaagaagatacaaataaagat 

aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 

caagtaagtggtcataatgaaggtcaacaaacgattgaagBagatacaacacctccaatc 

gtgccaccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 

acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 

gaacctggtaaaccaataccacctgctaaagaacraacctaaaaaaccttctaaaccagtg 

gaacaaggtaaagtagtaacacctgttattgaaatcaatgaaaaggttaaagcagtggta 

ccaactaaaaaagcacaatctaagaaatctgaactacctgaaacaggtggagaagaatca 

acaaacaacggcatgttgttcggcggattatttagcattttaggtttagcgttattacgc 

agaaataaaaagaatcacaaagca _ , 
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18. 


atgcaaatgagagataagaaaggaccggtaaata^aagagtagattttctatcaaataaa 

ttgaataaatattcaataagaaaatttacagttggaacagcatctattttaattggctca 

ctaatgtatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatcca 

actacattaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaa 

gacactgcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatc 

gaacatgaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaa 

gtagctgatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacct 

aaggttagaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaa 

aatgtagttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacgga 

agtgttgatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaat 

g t tgg t aatgaaagtaat ggt t tgataggagc t ttacaat taaaaaataaaatagat ttt 

agtaaggatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggc 

gc tga tggttgggggt tct tat ttagt aaaggaaatgcagaagaatat ttaac taatggt 

ggaa tec t tgggga t aaaggtc tggtaaat teaggegga 1 1 taaaattgatactgga tac 

atttatacaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatac 

ggagcttttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgat 

aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 

tttcatgggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatg 

agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaa 

aatcaggcatataatttcttaattacatctagtcaaagatggggccttaatcaagggata 

aatgcaaatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaa 

gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaa 

cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 

ggtgagaagacaataacgacaccaacactaaaaaatccattaactggagtaattattagt 

aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 

cctgaaacaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagag 

aaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttaga 

ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 

gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 

aaagtaacaagagaaggacaaaaaggtgagaagaeaataacgacgccaacactaaaaaat 

ccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccg 

attaatgaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaattt 

gatccgaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 

ccagaaacaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgta j 

aaaggagactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaat j 

cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 

ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 

aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 

acaccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 

ccaggtaaaccaggaattaagaatccagaaaeaggagatgtagttagaccaccggtcgat 

agcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattcca 

ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 

gaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactgga 

gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccagttaatgaatta 

acagaattcggtggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 

ccaacagatcaaacggaaaaagtaccaggtaaaccaggaatcaagaatccagacacagga 

aaagtgatcgaagagccagtggatgatgtgattaaacacggaccaaaaacgggtacacca 

gaaacaaaaacagtagagataccgtttgaaacaaaacgtgagtttaatccaaaattacaa 

cc tggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaa tc acaacacc a 

atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 

acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 

ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcct 

aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 

aaaaatgataaagttaaaaaatctaaaattgctaaagaatcagtagctaatcaagagaaa 

aaacgagc agaattaccaaaaacaggt t tagaaagcaegcaaaaaggt ttgatc t ttagt 

agtataattq-craattgctggattaatgttattggctcgtagaagaaagaat 


19. 

• 


atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 

atgatttcaaatggggaagcaaaagcgagtgaaaacacgcaacaaacttcaactaagcac 

caaacaactcaaaacaactacgtaacagatcaacaaaaagctttttatcaagtattacat 

ctaaaaggtatcacagaagaacaacgtaaccaatacatcaaaacattacgcgaacaccca 

gaacgtgcacaagaagtattctctgaatcacttaaagacagcaagaacccagaccgacgt 

gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 

aaaaataattacattgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 

gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 

a 1 1 aaagat 1 1 ccaaga taacaaagcaccacacga taaatcagc agcatatgaagc taac 

tcaaaattacctaaagatttacgtgataaaaacaaccgctttgtagaaaaagtttcaatt 

gaaaaagcaatcgtucgucangacgagcgugtgaaaucaycaaaug 

t taaa tgaaaaaga 1 1 caa 1 1 gaaaacagacgt ttagcacaacg t gaag t taacaaagca 

cc tatgga tgt aaaagagc a t ttacagaaac aattagaege a t tag t tgc tcaaaaaga t 

gc tgaaaagaaag tggege caaaagt tgaggc t cc tcaaat tcaatcaccacaaat tgaa 

aaacctaaagtagaatcaccaaaagttgaagtccctcaaattcaatcaccaaaagttgag 

gt tec tcaatctaaattattaggt tac taccaatcattaaaagat teat ttaac tatggt 

tacaagtatt taacaga tac t ta taaaagc tataaagaaaaatatgatacagcaaagtac 

tac ta taa taegtae ta taaa tacaaaggtgegat tga tcaaacagtat taacagt acta 

ggtagtggttctaaatcttacatccaaccattgaaagttgatgataaaaacggctactta 

gc taaa teat atgcacaagtaagaaactatgtaactgagtcaatcaa tac tggtaaagta 

ttatatactttctaccaaaacccaacattagtaaaaacagctattaaagctcaagaaact 

gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 
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20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgtcgtgatagaaacatttaaa 

gcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatcg I 

cctactgatttacctaaaggagatgtgctgattaaagtacattactctggtataaattat 

aaagatgctttagcgactcaagaccataatgcagtcgtaaaatcgtatcctatgattcca 

ggaatagatttagctggaacaattgttgaatccgaagcaccaggctttgaaaaaggagaa 

caagteattgtaacgagttatgacctaggtgtcagccattatggcggttttagtgaatat 

gcgcgtgtaaaatcagaatggattafccaagcttcctgatactttaacattagaagaacca 

atgata t atggcacagc t ggttatac tgccggtttagcaa ttgaaagac t tgaaaaagt t 
ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 
ttagcagtactcatgcttaatgaacttggttataaagttatcgcaagtacaggtaaacaa 
gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacttcctgtt 
gaagatgatcafcaaaaagccactcgcatcatcaacttggcaagcttgtgtagaccctgtt 
ggtggcgaaggtattaattatgttacaaagcgtttaaatcatagtgggtcaattgcagtt 
attggta tgactgccggtaatac tta tac taattctgtattccc tcacatt t taagaggt 
gtaaacattttaggaattgactcggtatttactgctatgaaattaagacagcgcgtttgg 

cgtcgtc t cgcaaaagat t taa t gcc tgaaaa tt taca tgagaccaagcaag c cat taca 
tttgatgaacttccagaacaacttaacaaagtaattaaacatgaaaataaagggcgcatt 

gttatcgatttcggtgtagataaa 


21. 


atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagtaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataac tacaac 
acgactcaaactacaacgactacgacaactacgacaactacatcatcaatttcacattct 
ggtaac t tatacac tgcaggacaa tgtacttggtatgtatatgataaagttggcggagaa 
atcggttctacttggggaaatgctaataattgggctgctgctgcacaaggtgctggattc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacc tttctcagtaagttc tagaactatt tc tgcaagtgaagcaggtaac 
tacaac taca tccatatt 


22. 

* 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctacaatcgcaattgca 
tcaggaaatcaagctcatgcttctgagcaagataactacggttacaatccaaacgaccca 
acatcatatagctatacttacactattgatgcacaaggtaactaccattacacatggaaa 
ggtaactggcatccaagtcaattaaaccaagataatggctactacagctattactactac 
aatggttacaataactataacaattacaacaacggttatagctacaataactacagccgt 
tacaacaactactcaaataataatcaatcatataactacaataactataatagt tacaac 
acaaacagctaccgtactggtggtttaggtgcaagctacagcacttcaagcaacaatgtt 
caagtaactacaactatggctccatcatcaaatggccgttcaatctcaagtggttatact 
tcaggacgtaacttatacacttctggtcaatgtacatactacgtatttgatcgtgtagcrt 
ggtaaaatcggttcaacttggggcaatgcaagtaactgggctaacgcagctgcaagagct 
ggttacacagtgaacaatacaccaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggt'tcagtaagagtttcagaa 
atgaactatggttatggcccaggtgttgtaacttcacgtacaatctcagctagccaagct 
actqgttataacttcattcac 


23. 

* 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gctggtgtgattactttgaatggtggtgaattcagaagtgttgataaacatcaaatcgct 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaacacatggctggac 
gttaactatggttatgataagtatgatgagaataatccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaatttactcaaggaaatgaaaactgaaagtggtaggaaa 
tacttgtggtcaggagcggaaacccttgaaactaattcttctcatatgactcgtacctat 
cgtaatattgagaaaatcgcagaagcgatgaggaatcctaaaaccactttaaatactgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaattaagtgagaattttactaaaacaactggcaagaat 
accaacttaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaaa 
actttcgccccagatagtgacaaaatattatcttctgtaggaaaagctgaacttgctaaa 
ggcggaaatctagtagacattcctaaggtgaaacttttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtcttcactwacgttcaagat 
tc tgccactggtaaagaacgtaatggattttataaagatggc tct taca ttgatc atcaa 
gacgttccatacactggtgcttatggcgttgtactcttagaggggatttctcaaatgatg 
ccgatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggattgacgacggatttatgccactcatttataaaggtgaaatgatggatttatcacga 
ggtagagctatcagtcgtgaaaatgaaaccagtcactcagcatctgcaacagtaatgaaa 
tcattgttgagattaagtgatgccatggatgattcaacaaaagctaagtataaaaagatt 
gtcaaa t c 1 1 cagtagag t cagat tcaagt ta taaacaaaatgattatt taaat tcata t 
tcggacatagataaaatgaagtctttaatgacagataacagtatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gac 1 1 tgca 1 1 tgg 1 1 taag tatgacg tcgaaaaacgtagcacgc tatgaaagta tcaac 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacactatcatgataacttctgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gt tggcggaacaaaagt tga tgaccaacatgctagtatcggaatggattt tgaaaatcag 
gacaaaactttaactgccaaaaaatcatatttcatattaaacgataaaattgtcttctta 
ggaactggcattaaaagtactgattcatcaaagaatccagttacaacgattgaaaatcgc 
aaagcgaatgggtatacgttatatacagacgataaacaaacaaccaattctgataatcag 
gaaaacaattcagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
ttaaacaaaccgaaaataactgtaaaaaaagaaagtcatactggtaagtggaaagaaata 
aauaaaagucaaaaggaEacacaaaaaacugacgay uatMtyaaguaacccaaaayuai* 
tctaattctgacaataaatatggatatgtgttgtatccaggcttatctaaagatgtcttt 
aagacaaaaaaagatgaagt^actgrtcgttaagcaagaagatgacttccacgttgtgaaa 
gataatgaatcggtttgggctggtgttaattatagtaatagcactcaaacttttgacatt 
aacaacactaaagtcgaagttaaagccaaaggtatgtttatacttaaaaagaaagatgat 
aacacttatgaatgtagcttctataatcctgaatctacaaattccgcttcagatattgaa 
tctaaaatttcaatgaccggttactctattacaaacaaaaatacgtcgacttctaatgaa 
1 tccggcgtgcactfctgaattaactaaa 


24. 


gtgaatgatt tgaagcaat t tc tatatattgcgttagtatgtggtgtgatagcaggtc tt 
ggtgctttcttacatataccgcagtatccgagcatgacaattccacgtatagtagctatt 
ttaggaattatcagtgctatgttgacttttaaagacaagcaaatcagcgcctcattaaag 
tttagcgcattgttaattaatgtgctgccattatgcggtacctttgtagcttcaaat 
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25. 


g tgtc tcgtgaaatgtc a tatcat tgg tt taagaaaatgt tac tttcaacaagtatttta 
attttaagtagtagtagtttagggcttgcaacgcacacagttgaagcaaaggataactta 
aatggagaaaaaccaactactaatttgaatcataatataacttcaccatcagtaaatagt 
gaaatgaataataatgagactgggacacctcacgaatcaaatcaaacgggtaatgaagga 
acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 
aaccaaaacccaagtacagattcaaaaccagacccaaataaccaaaacccaagtccgaat 
cctaaaccagatccagataacccgaaaccaaaaccggatccaaaaccagacccagataaa 
ccaaagccaaatccggatccaaaaccagatccagataacccgaaaccaaatccagatcca 
aaaccagacccagataaaccaaagccaaatccggatccaaaaccagatccagataaacca 

aagccaaa tccgaatccaaaaccagaccc taataagccaaatcc taacccgtcaccagat 
cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac 
ccaaatgcttcagatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaac 
tcacaaaatcctactggtaatgattttgtatcccaacgatttttagccttggcaaatggg 
gcttacaagtataatccgtatattttaaatcaaattaataagttgggcaaagattatgga 
gaagttactgatgaagacatttataatattattcgaaaacaaaatttcagcggaaatgca 
tatttaaatggattacaacagcaatcgaattactttagattccaatatttcaatccattg 
aaatcagaaaggtactatcgtaatttagatgaacaagtactcgcattaattactggtgaa 

at tggatcaa tgccagat t tgaaaaagcccgaaga taagccgga ttcaaaacaacgc tea 
tttgaaccgcatgaaaaagacgattttacagtagttaaaaaacaagaagataataagaaa 
agtgcgtcaactgcatatagtaaaagttggctagcaattgtatgttctatgatggtggta 
ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca 

cagegaega — 


26. 


atgaaaaataaaaaacgtgttttaatagcgtcatcattatcatgtgcaattttattgtta 
tcagcagcaacgactcaagcaaattcagctcataaagactctcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataaagataaaaat 
tcaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaactgaaacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
tatgacaagaatgtattacttgttaaaaaacaaggctcaattcattcaaatttaaagttt 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gattttcaagtaaaaagaaatcgtaaaactgaaatattagaccaattgccgaaaaataaa 
atttcaactgcaaaagtagacagtacattttcatatagctcaggtggtaaattcgattca 
acaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggcatgtacactggtcagtt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatagaaatacgagaafctgcfcactgtagaaaaccctgaactaagctttgcttcaaaatat 
aga tacccagcat tagtaagaagtggctttaatccagaatttt taacttatttatc taa t 
gaaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agatt^att^cacttatgaagttgattggaaaaataaaacagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaagaagga 


27. 


a tgtatacacgtacagc tacaacaagtga tagtcaaaaaaa tattactcaaagc ttacaa 

tteaatttcttaactgaacctaattatgataaagaaacagtatttattaaagcaaaaggt 

acaattggtagtggtttgagaattttagacccaaatggttattggaatagtacattaaga 

tggcctggatcttattcagtttcaattcaaaatgttgatgacaacaacaatacaaatgtg 

ac tgac tt tgcaccaaaaaatcagga tgaatcaagagaag t taaatatacg tatggttat 

aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 

agtaattattcagagacgattagttatcaacaaccatcatatcgtacattacttgatcaa 

tctacgtcacataaaggtgtaggttggaaagtagaagcacatttgataaataatatggga 

catgaccatacgagacaattaactaatgatagtgataatagaactaaaagtgaaattttt * 

tctttaacacgaaatggaaatttatgggcgaaagataatttcacacctaaagacaaaatg 

cc tgtaac tgtgtctgaagggt ttaatccagaatttttagc tgttatgt cacatgataaa 

aaagacaaaggtaaatcacaatttgttgttcattataaaagatcaatggatgagtttaaa 

atagattggaatcgccatggtttctggggctattggtctggtgaaaaccatgtagataaa 

aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 

rr^ n *m a rrt* a f t* t* a a ^ era taah craaaacfaaa 


28. 


gtggtgaaatttatgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaatacgttttatcttaaaagcgacattgcacrttattcac 
aaaaagcctacgccagtactoatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagcttattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
ta t tatat tgat tt tgaagcaaaggaaactaaaaacaagacgtcc tt tec t ttaaa taat 
attcatgaccatcaagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgttt 
ttaatga tt cgttttaaaacgc tagatgaagt t tatc tt t taccc tattcaaaattcgaa 
gtattttggaagagatataaagataatattaaaragtctataacagttgatgaaatacga 
aaaaatggttaccatattccttatcagtatcaaccaagattagactatctaaaagcagtt 
gataagttgatattagatgaaagtgaggaccgcgta 
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gtgaatacaacgaaagcagcattacatggtgatgtgaagttacaaaatgataaagatcat 
gctaagcaaacggttagtcaattagcacatctaaacaatgcacaaaaacatatggaagat 
acgt taa t tgatagtgaaacaactagaacagcag t taagcaagatttgac tgaagcacaa 
gcattagatcaacttatggatgcattacaacaaagtattgctgacaaagatgcaacacgt 
gcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaatcctatgatgaagcagtt: 
caaaatgctgagtctatcattgcaggattaaataatccaactatcaataaaggtaatgta 
tcaagtgcgactcaagcagtaatatcatctaaaaatgcattagatggtgttgaacgatta 
gctcaagataagcaaactgctggaaattctctaaatcatttagatcaattaacaccagct 
caacaacaagcgctagaaaatcaaattaataatgcaacaactcgtggcgaagtagcacaa 
aaattaactgaagcacaagcacttaaccaagcaatggaagctttacgtaatagcattcaa 
gatcaacagcaaacggaagcgggtagcaagtttatcaatgaagataaaccacaaaaagat 

gc t taccaagcagcagt tcaaaa tgcaaaagat ttaattaatcaaactaacaatccaacg 
cttgataaagcacaagttgaacaattgacacaagctgttaaccaagctaaagataaccta 
cacgg tgatcaaaaact tgcagacgataaacaacatgcggttact ga tttaaa tcaa tta 
aatggtttgaataatccgcaacgtcaagcacttgaaagccaaataaacaacgcagcaact 
cgtggcgaagtagcacaaaaattagctgaagcaaaagcgcttgatcaagcaatgcaagca 
ttacgtaatagtattcaagatcaacaacaaacagaatctggtagcaagtttatcaatgaa 

ga taaaccgcaaaaagatgc t taccaagcagcagt tcaaaatgcaaaagat ttaat taac 

caaacaggtaatccaacactcgacaaatcacaagtagaacaattgacacaagcagtaaca 

actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagta 

acaactgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 

ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 

gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 

ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 

gcagaaagcattacagatccaactaatggttcaaatgcgaataaagacgctgtagaccaa 

gtattaactaagcttcaagaaaaagaaaatgagttaaatggtaatgagagagtcgctgaa 

gctaaaacacaagcgaaacaaactattgaccaattaacacatttaaatgctgatcaaatt 

gcaactgctaaacaaaacattgatcaagcgacgaaacttcaaccaattgctgaattagta 

gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 

gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 

aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 

gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 

gcacttgctaaaacaaatggtaaacatgacatcgaccaattgaatgcattaaacaatgct 

caacaagatggatttaaaggtcgcatcgatcaatcaaacgatttaaatcaaatccaacaa 

attgtagatgaggctaaggcacttaaccgtgcaatggatcaattgtcacaagaaatcact 

gacaatgaaggacgcacgaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 

caagtatatgatgaaacggttgataaagcgaaacaagcacttgataaatcgactggtcaa 

aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 

ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 

ttaacacatctaaacaatgctcaaagacaat tagcaatccaacaaattaataatgc tgaa m 

acgc taaataaagcatc tcgagcaat taatagagcaac taaat taga taatgcaatggg t 

gcagtacaacaatatattgacgaacagcaccttggtgttatcagcagcacaaattacatc 

aatgcagatgacaatttgaaagcaaattafcgataatgcaattgcgaatgcagcacatgag 

fctagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 

attatcgatgctcaaaatgcattaaatggagaccaaaaccttgcaaatgccaaagataaa 

gcaaatgcgtttgttaattcgttaaatgg-attaaatcaacagcaacaagatcttgcacat 

aaagcaattaacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 

gacttaaatgatgcaatggaaacattgaaacatttagttgacaatgaaattccaaatgca ■ 

gagcaaactgtcaattaccaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 

aaacgtctagcaaatacattgctaaatagtgataacacaaatgtgaatgatatcaatggc 

gcaatccaagcagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 

gctaaagacaaggcaattcaatctattaatcaagctttagctaataagctaaaagaaatc 

gaagcttcaaatgcgacggatcaagacaagcttattgcgaaaaataaagcagaagaattg 

gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctcaagtt 

caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataccaaaagcaaaa 

attgatgccaataaagacgttgataagcaagttcaagcattaattgacgaaattgatcga 

aa tec aaa tc taacaga taaggaaaaacaagcac t taaaga tc g ta t ta a tc aaa t ac 1 1 

caacaaggtca taaeggcat taacaatgegatgae taaagaagaaa ttgaacaagccaaa 

gcacaacttgcgcaagcattacaagacatcaaagatttagtgaaagctaaagaagatgcg 

aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 

ctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatacttcaacaaggt 

ca tarcgaca ttarocaa tgegatgacaaaagaage aattgaacaagcaaaagaacgt tta 
gcgcaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgat 
attgataaacgtgtacaagctttaattgacgaaatcgatcaaaatccaaatctaacagat 
aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 

attaacaa tgege tgac taaagaagaaa t tgagcaggc aaaagcacaac ttgeacaagea 
ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 
ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 
gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 
gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 
acacatgtatgggaggttgatgaacaacctgctgtaaatgaaatttttgaagcaacacct 
gagcaaatcctagttaatggtgaactcattgtacatcgtgatgacatcattacagaacaa 
gatattcttgcacacataaacttaattgatcagctttcagcagaagtcatcgatacacca 
tcaactgcaacgatttctgatagcttaacagcaaaagttgaagttacattgcttgatgga 
tcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 
caacaggcaattgaatcaatcgaaaatgcggcacaacaaaagattaatgaaatcaataat 
agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 
caacaagcaattgatcatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 
caacaagaacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 
aaatcaaatgcaattaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 
gctcgtactgatctaacagataaagagaagcaagaagctattgctaagttaaatcaatta 
aaagaacaagcaa t tcaagcgattcaacg tgegcaaagea tcga tgaaa taagtgagcaa 
• ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 
cgcaagcaagaagc tat tagtagaat taaagac t tttcaaatgaaaaaataaatagtat t 
cgaaatagtgaaat tggcacagc tgatgaaaaacaagcagcaa tgaa tcaaattaacgaa 
attgtgcttgaaacaattagagatattaataatgcgcatacattacagcaagttgaggct 
gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 
aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 
gcaaatcatccatttaacagttcgactattggacataaaaagaaacttgatgaagatgat 
gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 
gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 
cgtcgtcgtaaagaagatgaagaggaagaattagaaataagagataataataaagattca 
ataaaagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgctaaataatggcgagtca 
c tcga taaag t taaacatacgccgt tcttc t taccaaaacgtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagataacgaacat 
tcaccactcttattcgcaaaacgacgcaaagataaagaggaagatgttgaaacaacaact 
agta t tgaat c taaaga tgaggacgt tec tt tat tat tggc taaaaagaaaaa tcaaaaa 
ga taaccaa tccaaagacaaaaagtcagca tcaaaaaa tac t tc taaaaaggtagcagc t 
aaaaagaacraaaaagaaagctaagaaaaataaaaaa 
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30. 



atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttatttttgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 

acgt tggttgaatt tagt aagat taaccgtatgtcct tagtg ttac tat t tat tggtgg t 
ggggcatcgcttgttattctatcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 
ca tgataaaaagaaat tagt tcact ttatatccttaa tact tat c tcaatg ttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataaaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgcagttgtattatatttctgtggtgtaatt 
gttgacgctcatgfcatcattcatgtcctttattgcaatatttatcattgctgcattatca 
ggtttagtcagctttattcctggtggtttcggcgctttcgatttagttgtattactagga 
tttaaaac t ttaggtg tccc tgaggaaaaagtatta ttaatgc tac tt ctata tcgttt t 
gcgtactattttgtaccggtaattattgcattaattttatcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
t tag ta t tct t tacaagta tgatc 1 1 1 tt tgtaaataac ttaacgattgt t tacgatgct 
ttatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
ttattacttttactgaatgtagttggtatttataagcaaagtagacgtgccattatcttt 
gctatgatttcaatt t tat taatcacagtggcgacattcttcac ttacgc t tcatatatt 
ttaataacatggttagctattatttttgttctgcttattgtagctttccgtagagcacgt 
aggttgaaacgcccagtaagaatgagaaatatagttgcaatgcttttattcagtttattt 
attttatatgttaaccatatatttattgctggaacgttatatgcattagatatttatacg 
attgaaatgcatacatctgtattgcgctattacttctggcttacgattttaatcatcgct 
atcatcataggtatgattgcatggttgtttgattatcaatttagcaaagtacgtatttct 
tctaaaattgaagattgcgaggagattattaatcagtacggcggtaattatttgagtcac 
ttgatatatagtggtgacaagcagtttttcactaatgaaaataaaacagcatttttaatg 
tatcgttataaagcaagttcattagtggttcttggagatccgttaggtgatgaaaatgcc 
tttgatgaattgttagaagcattctataattacgctgagtatttaggctatgatgttata 
t tc ta tcaagt tacagatcaacacatgcct ttatatcataa 1 1 tcggtaaccaa tttttc 
aaattaggtgaagaagcaattattgatttaacgcaattttcaacttcaggtaaaaaacgc 
cgtggatttagagcgactttaaataaattcgatgaacttaatatttcgttcgaaattatt 
gaaccaccgttttcaactgaatttataaatgaacttcaacatgtaagtgatttatggcta 
gataatcgtcaggaaatgcatttctctgttggtgaatttaatgaagaatacttatctaaa 
gcgccaattggtgtaatgcgaaatgaagaaaatgaagtaattgcattttgtagtttaatg 
ccaacatactttaatgatgccatttcagtcgatttaattagatggttgccagagttagat 
ttaccattaatggatggtctatacttgcatatgttactttggagtaaagaacaaggttat 
acaaaatttaatatgggtatggcaacgttatcgaacgttggtcaattgcattattcatat 
ttaagagaacgacttgcaggccgtgtctttgaacatttcaacggtctatatcgtttccaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccacgctttttagtttat 
cgtaaagataattcgctttgggaat.cactttctaaagtaatgcgtgtaatacgtcacaaa 
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31. 


atggttgcattaacgcttgtaggttcagcagtcactgcacatcaagttcaagcagctgag 
acgacacaagatcaaactactaataaaaacgttttagatagtaataaagttaaagcaact 
actgaacaagcaaaagctgaggtaaaaaatccaacgcaaaacatttctggcactcaagta 
tatcaagaccctgctattgtccaaccaaaaacagcaaataacaaaacaggcaatgctcaa 
gtaagtcaaaaagttgatactgcacaagtaaatggtgacactcgtgctaatcaatcagcg 
actacaaataatacgcagcctgttgcaaagtcaacaagcactacagcacctaaaactaac 
actaatgttacaaatgctggttatagtttagttgatgatgaagatgataattcagaaaat 
caaattaatccagaattaattaaatcagctgctaaacctgcagctcttgaaacgcaatat 

aaaaccgcagcacc t aaagc tgcaact acatcagcacc taaagc taaaac tgaagcgaca 

cctaaagtaactacttttagcgcttcagcacaaccaagatcagttgctgcaacaccaaaa 

acgagtttgccaaaatataaaccacaagtaaactcttcaattaacgattacattcgtaaa 

aa taac t taaaagcacc taaaattgaagaagattatacatcttac t tccc t aaatacgca 

taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 

tcgacgataaatggtgaaattagttatatgaaaaataactatcaaaacgcattcgtacat 

gcatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 

gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 

gcttcatttgcacgttcaatgaataactatgctgactatgcagctacacaattacaatat 

tatggtttaaaaccagacagtgctgagtatgatggaaatggtacagtatggactcactac 

gctgtaagtaaatatttaggtggtactgaccatgccgatccacatggatatttaagaagt 

cataattatagttatgatcaattatatgacttaattaatgaaaaatacttaataaaaatg 

ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 

acaacaccgtcgaaaccatcaactggtaaattaacagttgctgcaaacaatggtgtcgca 

caaatcaaaccaacaaatagtggtttatatactactgtatacgacaaaactggtaaagca 

actaatgaagttcaaaaaacatttgctgtatctaaaacagctacattaggtaatcaaaaa 

ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 

gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatcaaacct 

ggtacgaaac t ttatacagtacc ttggggtacatc taaacaagttgc tggtagtgtgtc t 

ggctctggaaaccaaacatttaaggcttcaaagcaacaacaaattgataaatcaatttat 

ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 

gctaaacctacgcctacaccaacacctaagccatcaacacctacaacaaataataaatta 

acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 

acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 

aaagaagcaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 

ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 

gtaatgcaaacatatacagtaaaaccaggeactaaattatattcagtaccttggggcact 

tataaacaagaagctggtgcagtttctggtacaggtaaccaaacttttaaagcgactaag 

caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 

gtaagtaaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 

acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacagttagcaagatt 

gctcaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 

aacggtgcgaaatatgcagaccgtacgttctatgtaacaaaagagcgtgctcatggtaat 

gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 

aaagacttaaatgttcaaaacttaggcaaagaagttaaaacgactcaaaaatatactgtt 

aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 

acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 

gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 

actgcaccaactgctgtgaaaccaactacatcagctgccaaagattataactacacttat 

gtaattaaaaatggtaatggttattactatgtaacaccaaattctgatacagctaaatac 

tcattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 

caaacttggtactatggtaaattatctaacggtaaattagcatggattaaatcaactgat 

ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctcaa 

atacaagctggtttacaatataaaccacaagtacaacgtgtaccaggtaagtggacaggt 

gctaactttaatgatgttaagcatgcaatggatacgaagcgtttagctcaagatccagca 

t taaaatatcaat tc ttacgc ttagaccaaccacaaaatatttc tattgataaaattaat 

caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagctgct 

caaatgtatggcattaatgaagtttatcttatctcacatgccctattagaaacaggtaac 

ggtacttctcaattagcgaaaggtgcagatg tag tgaacaacaaagttgtaac taac tea 

aacacgaaataccataacgtatttggtattgctgcatatgataacgatcctttacgtgaa 

ggtattaaatatgctaaacaagctggttgggacacagtatcaaaagcaatcgttggtggt 

gctaaattcatcggcaactcatatgtaaaagctggtcaaaatacactttacaaaatgaga 

tggaatcctgcacatccaggaacacaccaatatgctacagatgtagattgggctaacatc 

aatgctaaaatcatcaaaggc tactatgataaaattggcgaagtcggcaaatac t tcgac 

atcccacaatataaa 


32. 


atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
c t tg tgagt tc tccagcagcaaacgcgttatc t tcaaaggctatggacaatcatccacaa 
caaaegcag tcaagcaaacagcaaacacc taagat tcaaaaaggcggtaacc t taaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgcttccggtgtagttgtaggtaaagatactcttttaacraataaacacgtc 
gtagatgctacgcacggtgatcctcatgctttaaaagcattcccttctgcaattaaccaa 
gacaat tat ccaaatggtggt ttcac tgc tgaacaaatcac taaatattcagacgaaggt 
gatttagcaatagttaaattctcccctaatgagcaacacaaacatattggtgaagtagtt 
aaaccagcaacaatgagtaataatgctgacactcaagttaaccaaaatattactgtaaca 
ggatatcctggtgataaacctgtagcaacaatgtgggaaagtaaaggaaaaatcacttac 
ctcaaaggcgaagctatgcaatatgatttaagtacaactggtggtaattcaggttcacct 
gtatttaatgaaaaaaatgaagtgatcggaatteattgggncggtgtaccaaatgaattt 
aa tgg tgegg ta 1 1 1 a t taa tgaaaat gtaege aac t tc t taaaacaaaa tat tgaaga t 
atccattttgccacgatgaccaacctaataacccagataatcctgataaccctaacaatc 
ctgataaccc taacaacccagatgaaccaaataaccc tgacaaccc taacaaccc tgata 
a t ccagacaa tggega taracaataa t tc agacaa tec aga tgc age t taat 
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33 gtgcaaaaaaaagtaattgcagctattattgggacaagcgcgattagcgctgttgcggca 
actcaagcaaatgcggctacaactcacacagtaaaaccgggtgaatcagtgtgggcaatt 
tcaaataagtatgggatttcgattgctaaattaaagtcattaaacaatttaacatctaat 
ctaattttcccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
agccgtccatcaacgaactcaggtggcggatcatactacacagtacaagcaggcgactca 
ttatcattaatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaatggt 
ttaaataatttctttatttatccaggtcaaaaattaaaagtatcaggtactgctagctca 
agtaacgctgcgagcaatagtagccgtccatcaacgaactcaggtggcggatcatactat 
acagtacaagcaggtgactcattgtcattaattgcatcaaaatatggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
g taac tggtaa tgca tc tacgaac tcaggatc tgcaacaacgacaaatagagg ttacaat 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcagatggttacactatcgacaatagacctactgtaggttctatc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgcaccaggtattttaacttacaga 
acggtaccagcttaccaagtaaataattatagatatattcac 



34 



35. 



atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 

ttttcgataagaaagtattctgtaggtactgcttcaattttagtagggacaacattgatt 

tttgggttaagtggtcatgaagctaaagcggcagaacatacgaatggagaatcaaatcaa 

tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 

caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 

agtgcaacagttaaagaaactagtagtaacatgcaatcaccacaaaacgctacagctaat 

caatctactacaaaaactagcaatgtaacaacaaatgataaatcatcaactacatatagt 

aatgaaactgataaaagtaatttaacacaagcaaaagatgtttcaactacacctaaaaca 

acgactattaaaccaagaactt taaatcgc atggcagtgaa tac fcgt tgcagc tcx: acaa 

caaggaacaaatgttaatgataaagtacatttttcaaatattgacactgcgattgataaa 

ggacatgttaatcagactactggtaaaactgaatfcttgggcaacttcaagtgatgtttta 

aaattaaaagcaaattacacaatcgatgattctgttaaagagggcgatacatttactttt 

aaatatggtcaatatttccgtccaggatcagtaagattaccttcacaaactcaaaattta 

tataatgcccaaggtaatattattgcaaaaggtatttatgatagtacaacaaacacaaca 

acatatacttttacgaactatgtagatcaatatacaaafcgttagaggtagctttgaacaa 

gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttataaaatggaagta 

actttaggtaatgatacatatagcgaagaaatcattgtcgattatggtaataaaaaagca 

caaccgcttatttcaagtacaaactatattaacaatgaagatttatcgcgtaatatgact 

gcatatgtaaatcaacctaaaaatacatatactaaacaaacgtttgttactaatttaact 

ggatataaatttaatccaaatgcaaaaaacttcaaaatttacgaagtgacagatcaaaat 

caatttgtggacagtttcacccctgatacttcaaaacttaaagatgttactgatcaattc 

gatgtta tt tatagtaatgat aataaaacagc tacagtcgat ttaatgaaaggccaaaca 

agcagcaataaacaatacatcattcaacaagttgcttatccagataatagttcaacagat 

aatggaaaaattgattatactttagacactgacaaaactaaatatagttggtcaaatagt 

tattGaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 

gactatgtatgggaagatacaaataaagatggtaaacaagatgccaatgaaaaagggatt 

aaaggtgtttatgtcattcttaaagatagt-aacggtaaagaattagatcgtacgacaaca 

gatgaaaatggtaaatatcagttcactggtttaagcaatggaacttatagtgtagagttt 

tcaacaccagccggttatacaccgacaactgcaaatgtaggtacagatgatgctgtagat 

tc tgatggac taactacaacaggtgtcat taaagacgctgacaacatgacattagatagt 

ggattctacaaaacaccaaaatatagtttaggtgattatgtttggtacgacagtaataaa 

gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 

gaaaaaggcgaagtaattggtacaactgaaacagatgaaaatggtaaataccgctttgat 

aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 

ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 

acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 

gac tcagat tctgacagcgat tcagactcagatagcgac tcagafctcagatagcgactca 

gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 

gac tcagac tcagacagcgat tcagactcggatagcgactcagactcagatagcgactc a 

gattcggatagcgactcagactcagatagcgattcagattcagatagcgattcggactca 

gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 

gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 

gactcagactxragatagcgactcagactcagatagcgactcagactcggatagcgattca 

gattcagacagcgactcagattcagatagcgattcggactcagacaacgactcagattca 

gatagcgattcagattcagatgcaggtaaacatactccggctaaaccaatgagtacggtt 

aaagatcagcataaaacagt;taaagcatcaccagaaacaggtagtgaaaataataattca 

aataatggcacattattcggtggattattcgcggcattaggatcattattgttattcggt 

cgtcgtaaaaaacaaaataaa 



atggacataaattcagaagaatacaaacaagaggtacttatcaaagacgttgtcatgctt 
gctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
tctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgacagcagt 
cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt 
ggtagattgattgatgttttaactgcgatattagcaggtagtctaggatacctagtcact 
gagattttagatcgtaagttacacgcacagtttatcccagaattcattggttcattagtt 
attggga ttatcgccgt tattggacatacac ttattccaacaggtgacttggcaac tatt 
atcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaatacaagat 
ttatt tggtggacacatgttgatgt tc acaacgaaatcattagaagcattggt tac tgcg 
tttggcatcggtgctggcgttggtagcgtattaattttagta 
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36. 
• 


gtgattgctataatgaatgtaattatcgatgaaagaaaagagaatgctatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagttgggcgatatcaatgatgtatttaaccagtctattttaatcaatgttagattaccg 
agattattagaagcattgttgacaggtatgatattaactgttgcaggccttatatttcaa 
acagttttaaataatgcattggcagatagctttacattaggattggcaagcggcgctaca 
tttggttcaggattagcattatttttaggtttaacaacgttatggattcctgtattttca 
ataacatttagtttgataacattaataactgtattagtcattacgtcggtattgagccaa 
ggctatccagttagaatcttaatattaagtggtttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgcaaattaaatacaattgccaattatctg 
tttggtggttttggtgatgcagaatactcaaatgtatctataatagcaatcacatttatc 
abbgcattgtttggtatatttatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgttcaattgattacatatatcgcgttatgtata 
gcttc tatgataacggcgataaatgtcgcatatgttggcatcat tggattcattggtatg 
g tgataccgcaac teat tagaaaatggcagtggaaacaatcat taggaagacaat t ggc t 
ttaaatattgtaactggaggacaaataatggttatggcagattttattggtagccatata 
ttgtcaccagtacaaataccggcaagtattatcattgcattaattggtataccagtgtta 
ttttacatgctaatatetcagtcgaaacggttacac 


37. 


ttgaaaaaattagcatttgcaataacagcaacatctggtgcagctgcatttttaacgcat 
catgatgcacaagcttctacacaacatacagtacaatctggtgaatcattatggagtatt 
gc tcaaaaatacaacacttcagtagagagta t taaacaaaataaccaat taga taacaac 
ttggtattccctggtcaagttatctcagtaggtggaagtgatgcacaaaatacgtcaaac 
ac t tctccacaagc tggt tcagca tcatctcatactgtacaagctgg tgaatcat taaat 
atcat tgctagcagatatggtgtt tcagttgatcaat taatggcagccaa taac 1 1 acg t 
ggttatttaattatgcctaaccaaacattacaaattcctaatggtggatcaggtggtaca 
acaccaacagctacaacaggtagcaatggcaatgcatcatcttttaatcaccaaaattta 
tacactgctggtcaatgtacatggtacgtatttgaccgtcgtgctcaagctggtagtcca 
attagcacatattggtcagacgctaagtattgggctggtaacgcagctaatgatggttac 
caagtaaacaacacaccatcagttggttcaattatgcaaagcacacctggtccatatggt 
catgttgcttatgttgaacgtgtcaatggtgatggtagtatcttgatttctgaaatgaat 
tacacatatggtccatacaatatgaac taccgtacaattccagc 1 1 cagaagt t tc tagc 
tatcrcattcatccat 


38. 


atgccagattcaatcacaattatagatgaaaacaaagtgattgatgttgtattaattgca 
ggtagaattttacttgaatcaggtgctgaaacatatcgagttgaagatacaatgaaccgt 
atcgcacatagttatggtcttcataatacatatagttttgtcagttcaactgcaattatt 
ttttcateaaacgatcgaacaagtacaagattaattc?gtgtacaagagcgtacaacagat 
ttagagaaaatcgctttaacgaatagtctttcacgtaaaatatcaaataaagaactcaca 
attgatgaagc taaatc tgaatttattcatttacagcatgcatcattacaatat tct 1 1 1 
ttaacgaatttctttgcagctgccattgcatgtggcttcttcctatttatgtttggtggt 
gtcgcatcagattgttggattgcagtcattgctggcggatccgcatttttaacattcagc 
tttgtgcaacgctatatacaaattaaatttttctcagagtttgttgcagccgctgtggtc 
atatccattgcagccacatttactaaattaggcattgcaaccaatcaagatatcattact 
atagccagtgtcatgccacttgtccctggtatattaattaccaatgccattcgagattta 
ttagcgggtgaattacttgcaggtatgtctcgcggtgttgaagctgcattaacagcattc 
gcaatcggtgctggtgtcgcaatcgttttattaatcatt ■ 


39. 


atgggatttttatcaaaaattcttgatggcaataataaagaaattaaacagttaggtaaa 

cttgctgataaagtaatcgctttagaagaaaaaacggcaattttaactgatgaagaaatt 

cgtaataaaacgaaacaattccaaacagaattagctgacattgataatgtcaaaaagcaa 

aatgattatttagataaaattttaccagaagcatatgcacttgttagagaaggctctaaa 

cgtgtattcaatatgacaccatataaagttcaaattatgggtggtattgcaattcataaa 

ggtgatatcgctgagatgagaacaggtgaaggtaaaacattaacagcgacaatgccaaca 

tacttaaatgcattagctggtagaggtgttcacgttattacagtcaatgaatacttatca 

agtgttcaaagtgaagaaatggctgagttatataacttcttaggtttgactgtcggatta 

aacttaaacagtaagacgacagaagaaaaacgtgaagcatacgcacaagacattacttac 

agtactaataatgagctaggttttgattacttacgagataacatggtgaattattctgaa 

gatagagtaatgcgtccattacattttgcaatcattgatgaggttgajctcaattttaatc 

gacgaggcacgtacgccattaattatttctggtgaagctgaaaagtcaacgtcactttat 

acacaagcaaatgtttttgcgaaaatgttaaaacaggacgaagattataaatacgatgaa 

aaaacgaaagctgtacatttaacagaacaaggtgcggataaagctgaacgtatgttcaaa 

gttgaaaac t tata tgatg tacaaaa tgttgatgttat tag tea tatcaacacagct t ta 

cgtgcgcacgttacattacaacgtgacgtagactatatggttgttgatggcgaagtatta 

attgtcgatcaatttacaggacgtacaatgccaggccgtcgtttctcggaaggtttacac 

caagctattgaagcgaaggaaggcgttcaaattcaaaatgaatctaaaactatggcgtct 

attacattccaaaactatttcagaatgtacaataaacttgcgggtatgacaggtacagct 

aaaactgaagaagaagaatttagaaatatttataacatgacagtaactcaaattccgaca 

aataaacctgtgcaacgtaacgataagtctgatttaatttacattagccaaaaaggtaaa 

tttgatgcagtagtagaagatgttgttgaaaaacacaaggcagggcaaccagrtgctatta 

ggtactgttgcagttgagacttctgaatatatttcaaatttacttaaaaaacgtggtatc 

cgtcatgatgtgttaaatgcgaaaaatcatgaacgtgaagctgaaattgttgcaggcgct 

ggacaaaaaggtgccgttactattgccactaacatggctggtcgtggtacagatatcaaa 

ttaggtgaaggcgtagaggaattaggcggtttagcagtaataggtacagagcgacatgaa' 

tctcgtcgtattgatgaccagttacgtggtcgttctggacgtcaaggtgataaaggggat 

agtcgcttctatttatcattacaagatgaattaatgattcgttttggttctgaacgttta 

cagaaaatgatgagccgac taggt tt agatgactc tacaccaattgaa tcaaaaatgg ta 

tcaagagctgtagaatcagcacaaaaacgtgtagaaggtaataacttcgacgcgcgtaaa 

cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 

aatagtattattgatgaagaagacagctctcaagttgtagatgcaatgctacgttcaacg 

ttacaacgtagtatcaattactatattaatacagcagatgacgagcctgaatatcaacca 

ttcatcgactacattaatgacatcttcttacaagaaggtgacattacagaggatgatatc 

aaaggtaaagatgetgaagatatt ttcgaagtcgt ttgggc taagat tgaagcagcatat 

caaagtcaaaaagatatcttagaagaacaaatgaatgagtttgagcgtatgattttactt 

cgttctattgatagccattggactgatcatatcgacacaatggatcaattacgtcaaggt 

attcacttacgttcttatgcacaacaaaatccattacgtgactatcaaaatgaaggtcat 

gaa t tat 1 1 ga ta tcatga tgcaaaa t a t tgaagaaga t ac t tgtaaa 1 1 ca 1 1 1 taaaa 

tctgtagtacaagttgaagataatattgaacgtgaaaaaacaacagagtttggtgaagcg 

aagcacgtttcagctgaagatggtaaagaaaaagtgaaaccgaaaccaatcgttaaaggc 

gatcaagttggtcgtaacgatgattgtccatgtggtagtggtaaaaaattcaaaaattgc 
catggaaaa 
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40. 


gtgagggagagtatgtcgaatcaaaattacgactacaataaaaatgaagatggaagtaag 
aagaaaatgagtacaacagcgaaagtagttogcattgcgacggtattgctattactcgga 
ggattagtatttgcaatttctgcatatgtagatcattcgaataaagctaaagaacgtatg 
ttgaacgaacaaaagcaggaacaaaaagaaaagcgtcaaaaagaaaatgcagaaaaagag 
agaaagaaaaagcaacaagaggaaaaagagcagaatgagctagattcacaagcaaaccaa 
tatcagcaattgccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaagcaacgtcctgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
gataaggatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaaccagctcagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaccacaacaaaatagc 

raafcnaacaacaaataaacaaaataatgctaatgataag ... 


41. 


atgaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggcttca 
gtgcttgtaggtacgttaatcggttttggactactcagcagtaaagaagcagatgcaagt 
gaaaatagtgttacgcaatctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 
agcgt tag tgc tgcacc taaaacagacgacacaaacgtgagtga tac taaaacatcgtca 
aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 
tcatcatcaacaaatgcaac tacggaagaaacgccggt aac tggtgaagc tac tac tacg 
acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 
ttagtgaatcaaacaagtaatgaaacgacttctaatgatactaatacagtatcatctgta 

aat tcacc tcaaaa ttc tacaaatgcggaaaatgtttcaacaacgcaagatac t tcaact 
gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagat 
gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttagtttagcggca 
g t agctgcaga tgcaccggcagc tggcacagatat tacgaatcagttgacgaatgtgaca 
gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 
tatggtttttcagtgcctaattctgctgttaaaggtgacacattcaaaataactgtacct 
aaagaattaaacttaaatggtgtaacttcaactgctaaagtgccaccaattatggctgga 
gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacatttaca 
gactatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgac 

cc tgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtacaaca , 

gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatctatt 

aaaggtacaattgaccaaatcgataaaacaaataatacgtatcgtcagacaatttatgtc 

aatccaagtggagataacgttattgcgccggttttaacaggtaatttaaaaccaaatacg 

gatagtaatgcattaatagatcagcaaaatacaagtattaaagtatataaagtagataat 

gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcactaat 

agtgtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgcctgat 

gatcaaattacaacaccgtatatagtagttgttaatggtcatattgatccgaatagcaaa 

ggtga tttagc t ttacgttcaact ttata tgggtataactcgaatataatttggcgc tct . 

atgtcatgggacaacgaagtagcatttaataacggatcaggttctggtgacggtatcgat 

aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 

tcagattctgacccaggttcagattctggcagcgattctaattcagatagcggttcagat 

tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 

agtgattcagactcagcgagtgattcagatfccagcaagcgattccgactcagcgagcgat 

tccgactcagacaatgac tcggattcagatagcgattctgac tcagacagtgac tcagat 

tccgacagtgactcagattcagatagcgattctgactcagacagtgactcagattcagat 

agcgattcagattcagatagcgattcagattccgacagtgattccgactcagacagcgat 

tctgactccgacagtgattccgactcagacagcgattcagattccgacagtgattccgac 

tcagatagcgat tccgac tcaga tagcgac tcagat tcagacagcgac tcaga cccagac 

agcgattcagattcagatagcgattcagattccgacagtgactcagattccgacagtgac 

tcggattcagatagcgattcagattccgacagtgactcagattccgacagtgactcagac 

tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgactccgac 

agtgactcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 

tcggactcagatagcgattcagaatcagacagcgattcagaatcagacagcgattcagat | 

tcagacagcgactcagacagtgactcagattcagatagtgactcggattcagcgagtgat 

tcagactcaggtagtgactccgattcatcaagtgattccgactcagaaagtgattcaaat 

agcgattccgagtcaggttctaacaataat^t^gttccgcct^attcacctaaaaatggt 

actaatgcttctaataaaaatgaggctaaagatagtaaagaaccattaccagatacaggt 

tctgaagatgaagcaaatacgtcactaatttggggattattagcatcaataggttcatta 

c tac t tt tcagaagaaaaaaagaaaa t aaaga t aagaaa 


■ 


42. 

• 


atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaattaataaaattattccagcttacgatgaatttaagaattcgccaaaa 
gtaaatgttagtaatttaactgacaataaaaactttgtagcttctgaagataaattgaat 
aagattgcagattcatcggcagctagtaaaattgtagataaaaactttgtcgtaccagaa 
tcaaagttaggaaacattgtgccagagtacaaagaaatcaataatcgcgtgaatgtagca 

anaaa r»s» a trr'acrr Y t" P ac aacflfld t fcoafcaaCTf^a 1 1 1 tcrt tlCJC taSaOQCCCaCTaaCTta 

aatagatttattacgcaaaacaaagtaaaccaccacttcattactacgcaaacccactac 
aagaaagttattacttcatacaaatcaacaLcatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacactttattgttaaaccatcagaatcgcctagatatacacatcca 
tctcaatctttaattatcaagcatcattttgcagttcctggatatcacgcgcataaattt 
gttacaccagggcatgctagcattaaaattaatcacttttgtgttgtgccacaaataaat 
agtttcaaggtaattccaccatatggtcacaattcacatcgtatgcatgtaccaagtttc 
caaaataacacaacagcaacacatcaaaatgctaaagtaaataaagcatatgactataaa 
tacttctattcttataaagtagttaaaggtgtgaagaaatatttctcattttcacaatca 
aatggttataaaattgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgct 
gt tccaagt tatagccc tacacac tacg t tec tgaatttaagggtagcttaccagcacca 

cgagta : 
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ttggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcactagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttgacaaagtaccaacgcttaaagcagagcgattagcaatgataaacataaca 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
ctcgaaaaggcaccaaatactaatgaggaaaaaacctcagcttccaaaatagaaaaaata 
tcacaacctaaacaagaagagcagaaaacgcttaatatatcagcaacgccagcgcctaaa 
caagaacaatcacaaacgacaaccgaatccacaacgccgaaaactaaagtgacaacacct 
ccatcaacaaacacgccacaaccaatgcaatctactaaatcagacacaccacaatctcca 
accacaaaacaagcacaaacagatatgactcctaaatatgaagattbaagagcgtattat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctcaaaccatggacgacg 
gttaggtttatgaatgttattccaaataggttcatctataaaatagctttagttggaaaa 
gatgagaaaaaatataaagatggaccttacgataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaaa 
aaagttaatcacaaagtagaattaagcattactaaaaaagataatcaaggtatgatttca 
cgcgatgtttcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaat tgagaaaacaac t ta ttgaaaaacataatc tttacggl^iacatgggt t caggaaca 
atcgtta t taaaa tgaaaaacggtgggaaatatacg 1 1 tgaatt acacaaaaaac tgcaa 
qagcatcgtatggcaggcactaatattgataacattgaagtgaatataaaa 



45 



atgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattattacaaaagtactatcacttagatagcatc 
ccagttggtgacttctctttatatgaccatatattagatacgtcattattattcaacatc 
atccctgaacgtttccaaggaagaactattgatgatgatttattatttgatattgctcgc 
ggtaataaagaccatgttgcaagtgcacttataaaatggtttaacactaactatcattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtcgcaatgtattattagatcgc 
tttaaatatgcccaatctttaaacgttaacgctcaccctgtcattgttggtccgattact 
tttgttaaattatcaaaaggcggtcaccaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaatcattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagcgaaagctatgaaaatattacacgtgaagct 
tatgact^itttcgaaaaagctggtgttgctaaaaaattagtcattcaaacatactttgaa 
cgtgcacatcttaaattcttaagttctttacctgttggtggtataggtttagactttgtc 
catgataatggctataaccttaaacaaattgaagctggagattttgataaatcaaaaaca 
ttatacgctggaattattgatggtcgtaatgtatgggcaagtgacattgaagctaaaaaa 
gtcttaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
t tat tacatgt tccagtatc 1 1 taga tgatgaaacattagatacaagtgttggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtcgcctatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 
ttcaaaaacttagattatgatttcgaaagcgtgcgtacttcaagacaatcaccattcgcg 
caa.cgtattgaacaacaacaaaaacgtttgaacttaccggatttaccaacaacaactatt 
ggatcattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgctcgatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgacatggtt 

gaattc ttcggagaaaaattacaaggt ttcttagtaactaaattcggttgggtgcaatca 
tatggttcacgtgccgtaaaaccaccaatcatttatggtgatgtaaaatggacagcgcct 
ttaactgttgatgaaacagtttatgcacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaacgaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaacctgcattacgtgaaggcttaccattacgctct 
gaatatcacgaacaatat cttaaagatgctg tt ttatcatt taaacttgcaacgtc t tea 
gttcgtgatgaaactcaaatccatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gatttaattaaagactttgaagatattaattatgatttaggtattggtctaggtgtatat 
gatattcatagtccacgtattccaacaaaagaagaaattactacagcaatcaatcgttca 
ctacaacaaatcgaccgctcattattctgggtaaaccctgactgtggtttaaaaacgcga 
aaagaagaagaagttaaagatgcattgactgtgcttgtgaatgctgttaaagctaaacgc 

caagaa 



atgagcgacacatataaaagctacctagtagcagtactatgcttcacagtcttagcaatt 
gtacttatgccgtttctatacttcactacagcatggtcaattgcgggattcgcaagtatc 
gcaacattcatattttataaagaatacttttatgaagaa 
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46. 



47. 



48. 



49. 



atgttaagaggacaagaagaaagaaagtatagtattagaaagt^ttcaataggcgtg^g 

tcagtgttagcggct^ 
acatcaacta^^ 
gcgataacgtcacate^ 



ggtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaatca 
aSacaaaltagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaaggttctaaacagtcacaccaaaataatgcgactaataatactgaacgtcaaaac 
gatcagittcaaaatacccatcatgctgaacgtaatggatcacaatcgacaacgtcacaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacccaaccac 
ga^aagcagcaccaacttcaactacacccccgtctaatgat^aaactgcacct^atca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagabacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgccaaagtgaacagaaacca 
caagttggcgatttaagtaaacatatcgatggtcaaaattccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaaagcgaatcaagtacaa 
ccacttaacaaatatccagttgtttttgtacatggatttttaggattagtaggcgataat 
gcacctgctttatatccaaattattggggtggaaataaatttaaagttatcgaagaattg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagcgctatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacaccttgtagggcatagtatgggtggtcaaacaattcgttta 
atggaagagtttttaagaaatggtaacaaagaagaaattgcctatcataaagcgcatggt 
ggagaaatatcaccattattcactggtggtcataacaatatggttgcatcaatcacaaca 
ttagcaacaccacataatggttcacaagcagctgataagtttggaaatacagaagctgtt 
agaaaaatca t gc tcgct t taaa tcga 1 1 ta tgggtaacaagtattcgaatatcgatt ta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattacgtatacgact 
tatacaggfcgtatcatctcatactggtccattaggttatgaaaatxctgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtaccagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgttacgaatgatgaacctgccacacgcagaggfcatctggcaagttaaaccaatcata 

caaggatgggat 



atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttx:atctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
tttttgtttgaaaaattaatgatgccattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagccacgattattgcgactggcttttcaacagtttcagcaacttttatgatt 
atcgttgctaaaactttaggattaatgccgcattggaatttatacttttggataacttta 
gtcatcacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
acagaatattataacggacaagaaggagaacaagaagttgctattgaaggaagcagactg 
aaaactgcatatgcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtattttaccttctatatta 

tcgat tggt 1 1 ttt aggac tgat tgtagcgaac tatacaccattcat tgattggc ttggc 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcgtcagcgatttctattgtagagatgtttctaccatctttgttagtaactaaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaactcatcatcatt 
tggtttttacgcgtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt 



gga 



atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaactcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaa 
gcacacccaaacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatat 
gacaaaaacaacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcat 
caacacgcaaatcaacgtgatcttaacaacaatcagtaccattcttcattaagtggtcag 

tatacgcacattaatgacgcaattgat Ccacacacaccgcc tcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaa tcgccgaatt taa tgacaaagcaaagaccgc tgacggtaaacctttagca t taggt 
aacggtaaaatcattgatcagcctcttatcacaagtaagaacaacttatatactgctgga 
caatgtacatggtatgtctttgataaacgtgccaaagatggacacacgattagtacattt 
tggggagatgctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaa'gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatcbctgcttcagaagtttcatcatataabtacatccat 



ttggaggtatcgtcaatgaagccttatatacaacttgttgtgttcaagcaatggttacaa 

tacafcc ttgc tcgtaacaaccattg tcatcgcactcgtac t tattggtatcggtt accgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattaaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaaggaagcbattttaagtatgcaa 
attcc taaaggt ttc tctcaaaaat taaaagagaaccgtttaaaagaaacgatacagt ta 
tatggtagagatgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaattcctaacattatttatgaacaccttgaggatatgaaacagcatcaatcc 
a tcga t gc ta tcaacaag t cc ta t c a taaac a tacacc tgaa tc taaaatc aaa 1 1 tg t g 
tcgc t tac taaacaagcacaacac tc tat ttcaat tagc ttaa tc t tt gcggtgat t tta 
tbtgttagcgctgttcaagtagtacttcattatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactcagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atcttattccatattcaaacaataagtcatcgattattcatgacatttatatatgcactt 

gctatgggtatcgfcatacttgafctattttcatg 



50. 

• 


atgattgaggtgacagagatgaacttttttgatatccataagattccgaacaaaggcatt 
ccattatcggtacaacgtaaattatggcttagaaacttcatgcaagctttcttcgtagtg 
ttctttgtttatatggctatgtatttaattcgaaacaactttaaggcggcacaaccgttt 
ttaaaagaggaaattggattatctacattagaacttggttatatcggattagcatttagt 
atcacgtacggtttaggaaaaacattacttggatattttgtcgatggacgtaacacaaaa 
cgtattatctcgttcttacttatcttatctgcgattacagttttaattatgggatttgtt 

btaagt tac 1 1 tgg t tc tgtaatgggatta t taattgtactt tggggac ttaacgggg tg 

ttccaatcagttggtggacctgcaagttattcaacgatttcaagatgggcgccaagaacg 

aaacgtggccgatac t taggat tctggaataca tcacataatatcggtgg tgccatagca 

ggtggtgttgcactttggggtgctaatgtattcttccatggaaatgttatagggatgttc 

attttcccatcggtgattgcattacttattggtatcgcaacattatttatcggaaaagat 

gatccggaagaattaggatggaatcgtgctgaagaaatttgggaagagccggtcgataaa 

gaaaafcattgattctcaaggtocgacgaaaugggagaccttLaaaaaai^uaucci-gy 

aatcctgttatatggattctatgtgtttcaaacgtctttgtatacattgtacgaatcggt 

attgataactgggcaccgttatatgtgtcagagcatttacactttagtaaaggcgatgca 

gttaatacgatattc tact ttgaaattggtgcattagttgcaagtttattatggggc tac 

gtatcagacttattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatt 

acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 

tttgcattaggtgcgttaatctttggtccgcaattattaattggtgtatcattgactggt 

tttgttcctaaaaatgccatcagtgtagcaaacggaatgacaggttcattcgcgtatcta 

ttcggtgactcaatggcgaaagttggtttggcggctattgctgatccaacacgtaacggt 

ttaaacatctttggatatacattaagtggatggacagatgttttcatcgtcttctatgtt 

gcattattcctaggcatgattctattaggaatcgttgctttctatgaagaaaagaaaatt 

agaagtttaaaaatt 


51. 


atgacaaagaagaaaaacatattaaaagcaatcggtatttacagtcttatagcgatgatg 
tttgtcatcattttatatccactactgtggacatttggcatttcccttaatccaggtacg 
aacttgtatggtgccaaaatgataccagacaatgcaacatttaaaaattatgcattctta 
ctattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattttgctaaatacaattggattattagattcttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
ggttacttcgatacgattccaaaagaacttgatgaatctgccaaaattgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacctaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttcaactttattaatgataagtatgca 
aataatttcacagtgtttgcagcaggggcaattatgattgcagtacctatagcaatcgta 
t tc ttgt tct tgcaac gc t at t tagtatcaggtttaacaacaggtgcgacaaaaggt 


52. 


gtgatggaaaatagtacgaccgaagcgcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattacgatgaataaagaagatcagcaagtcccgttagcagtt 
cgaaaggcaataccacaattgacaaaagtaattaaaaaaacaattgcacagtataaaaag 
ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaccctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagatcacaaaaaattagcggaa 
gaagatttgaaaaatatagatttaacatcaaaagatgtcgttataggaattgccgcgagt 
ggcaaaacgccatatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgcagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtetggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtcggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaccgttcagtgcgtatt 
attcaagaaatatgtgctatcacatatgatgaagcaatggcgttatatcaggtatctgag 
catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 
agacggttattaaacaatggtgacattgttaaacgagcaatcagagatagacaacct 


53. 

♦ 

■ 


ttgcaatacataattcgttatattatgatgactttacaaatacatacagggggtattaat 

ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 

ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 

cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 

gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaacaaagcgccttc tatgaaatc ttgaacatgcc taac ttaaacgaagcg 

caacgtaacggcttcattcaaagtcttaaagacgacccaagccaaagcactaacgtttta 

ggtgaagc taaaaaattaaacgaa tctc aagcaccgaaagc tga taacaa 1 1 tc aacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 

aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 

gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa : 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 

ttcatccaaagcc taaaagatgacccaagccaaagcgc taacc 1 1 ttagcagaagctaaa 

aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 

gC utCC LouyaaaUL LtaCaULLavw i^&cii»u.L.o^t>c-y cta.ya.a.u»ej.a*^y uaauyyuirL^a.u\> 

caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacga t gc t caagcacc aaaagaggaagacaa taacaagcc tggcaaagaagacaa taac 
aagcc tggcaaagaagacaacaacaagcc tgg taaagaagacaacaacaagcc tggcaaa 
gaagac ggc aacaagcc t gg taaagaagacaacaaaaaacc t ggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
ga tacag taaatgaca ttgcaaaagcaaacggcactac tgc t gacaaaa ttgctgcagat 
aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
t tagc t ggacgtcgt cgcgaac ta 
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54. 



55. 



56, 



57 



58. 



59. 



ttaaataaaaagtctgagaagcggggcattaaaatgacggtacaaagtgcatatatacat 
attccattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 
caacctgtagatgagtacttagatgcactaatcsacagaaatgtctacagcaaaatatagg 
atcttaaagaccatgtatgtaggcggcggcacaccaacggccctttctattaatcagttg 
gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacatttgaa 
gcaaatcctgatgagttaactaaagagaaagtccaactattagagaaatatggagtaaaa 
aggatttcaatgggcgttcaaacabtcaagccggagttatcgtctgttttaggtagaacg 
cacaatactgaagatatttacacttcggtgttaaatgctaaaaacgcaggtattaaatca 
atcagtttagatttaatgtatcatttaccgaaacagacgattgaagattttgaacaaagt 
ttagatctagctttagatatggatattcaacatatttcgagttacggcttaatacttgaa 
cctaaaacccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 
ttaggtgctgacatgtatcagttgctgatgtctaagatagaacaatctcctttccatcaa 
tacgaaatatctaattttgcattagatggccatgaatcagaacataataaggtttactgg 
tttaatgaggaatattatggatttggagcaggtgcaagtggttatgtagatggtgtgcgt 
tatacgaatatcaatccagtgaatcattatatcaaagctataaataaagaaagtaaagca 
attttagtatcaaataaaccttctttgactgagagaatggaagaagaaatgtttcttggg 
ttgcgtttaaatgaaggtgtgagtagtagtaggttcaaaaagaagtttgaccaatctatt 
gaaag : tgtctttggt:caaacaataaataatttaaaagagaaggaattaattgtagaaaag 
aacgatgtgattgcacttacaaatagagggaaagtcataggtaatgaggtttttgaagct 

ttcctaataaatgat 



MRNIEMiKPGDSVDHFFLVHKATQGWT 
KPEEIVHVKGDIINYKGNKQMKVNQIRIATTEDQIjKT^ 

DI ENANIiQRITRHLLKKYQERFYTYPAAS SHHHNFASGLSYHVLT^^LRIAKS ICDIYPLL 

IKSIJ^YSGIILHDIGKVREI^PVATSrrTVE 

IilUatrLSHHGIOiEYGSPKLPYLKEAEILCylDNI^^ 

LENRRFYNPESLD 



MNKHHPKLRSFYSIRKOTLGV^ SENQNNNATT 
TQP PKDTNQTQ P ATQ P ANT AKNYPAAD E S LKDAIKDPAIiENKEHD I GFREQV3EFQLLDKN 
NETQYYHPFSIia)PADVYYTKKKAEVELDIl^ 

NIX3SSSVASNQTNTNTSNQI<rrSTIM < JAN^ 

NSNGISFim>K7mESSNQSDVl^Q IDKKHTADNWRPXDFQMKNDK 
GEROFYHYASTVBPATVIFTKTGPIIEIXgiKTASTWKKFE^^ 

YAYIRFPVSNGTREVKIVSSrBYGKN XHKUYPYTLMVPAQPITMCPDPYVDEETYNLQKL 

LAPYHKAKTLERQVYEI/EKIiQEKLPEKyKAEYKK^ 

NTOr/rDLQEAHTVVFESEENSESVMDGPV^ 

GKRVTTVSKD PKI^SRTIiI FP YIPE^VYNAXVWWANIGYEGQ YHVRI INQDZNTKDD 

OTSQNOTSEFIJ^QTGQEGKV2VOTD 

DKDVQKDVDHLSDMSDNNR^ 

NKNKDKVIQLNHIADKNNHTGKAAKLDWKQNYN^^ 

KTKEKAGTPSKEgJKLS Q SK&g^PKTGETTSS QSV^GLYALIXaiLALFI PKFRKBSK 



Msdfnhtdfcsttnhsqt^ryrxpkfpw^ 

Gs tvcrttnnkggiiqldgqsfckf gtvhemiksvsp tivgvinmqkassvddllkgks skps 

» » • „j J ■» . ■» * * » ■ t_j mrl Vi 




Vsvlqtdaainpgnsggalvdijignlvgininnki^ 
Hgkidrpsigiglinlkdipeeereqlhtdredgiy^ 
Kddvdlrsylyenkkpgesvt^^irdgktkevkvk^ 
dffr 



VNQQQEKTTTTPTTINPLTGBKVGEGEPTT 

PIDGTEEVPGKPGIKNPETGEVVTPPVDDVTKH^ 

PGEKKyTQEGffTGEKTTTTP^ 

KDEPDPl^PIMTBEVPGKPGIKNPETGEVVTPPVDDVTKHGPEa PYETK 

EtVLDPTMEPGSPDKVAQKGENGTEKTTTTPTTINPIjTGKKV IDEIVNY 

APEI IPHGTREBIDPNLPEX3ETKVH PGKDGLKDPETGEI IEEPQDEVT IHGAKDD SDAD S 

DSDAXJSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSDSDSDSDSDADS 

DSO^SDSDADSDSDADSDSDSDSDSDADSDSDSDSDSDADSDSDADSDSDADSDSDADS 

DSDSBSDSDADSD^SDSDSDSIlADSDSDSDSnADSDSDADSDSD^ 

DSDSDSDSBSD^RDSDADSDSDADSDSDSDSDSDAD^SDSDSDSDADSDSnADSDSDS 

DADSDSDSDSDSDADSDSn^SPSDADSDSDADSDSDSDSDSDSDSDSPADSDSDADSDS 

DADRDHNDKTDKPNMKELPimiNDAQNNGTLro 



MKSLKTVIGMNKKEHIKSVILAIJjVLMSVV^ 

PMTAKMITmTPFOTIHSKSmPEGT 

DLNSDFILFIJFTYDLPLSTYLGCVLN^^ 

DYVKLTTTrK^HFTiDATiAAVKKI^ZQPYTDI ITNKDTIDRTTHVFAPSKPEKLKTYEMVF 
NTI SVEKMNAILFDDSTIVRS SKSGR/TTYNNNTGVANYNDKNE^ 
EETIPGTFDFINGHGGFLNEDFRLFSTNI^SGEI.^^ 

KGVFDYRRSLLRTDVVLNSEDNKSriPKLESVRS SIANNSDINFEKVTNXAI GYEMQDNSD 
HNHIBVQIWSE^WRWYVEYPGEWYVYNDGRLE 
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60. 



61. 



62. 



63. 



64. 



65 



MSKROKAFHDSLANSKTRVRLYKSGKNW^ QDNQ SI S 

KKMTGYGLKTTAVIGGAFTVNM^ 

TADSTSVTKNSSSVC^SNSDTVSSHKSEKOT 

DTKSV ASTS STEQP INTSTNQSTASNNT S Q S TTP S SVNLNKTSTTSTSTAPVKLRTF SRI* 

AMSTFASAATTTAWANTITViraNITO 

C^RlDSNKSFHFSGKVNU^YEGHGNGGTiGIGFAF^ 

GFKLDTYHOTSKPNSAAKANADPSNVAGGGAFGA^ 

VQPTNOTFQDFDINYNGOTKVMTraY^ 

LGQVQFGTF EYTSSAVTQ VR YVDVTTGKDI I P PKT Y SGNVDQWTIDNQ Q S ALTAKGYNY 

TSVDSSYASTYmmiKTVKMTNAGQSVTYYFTDVK^ EVGKTMNPIVLTTT 

I^GTGTVTOTVIX5LPSGLSYi:SATNSIIGTPTKIGQSTVTWSTDQ 

DTTAPTVTPIGDQSSEVYSPISPIKIATODNSGNAVTNTVTGLPSGLTra 

TNIGTSTI S IVSTDASGNKTTTTFKYEVTRNSMSDSVSTSGSTQQSQSVSTSKADSQSAS 

TSTSGSIWSTSASTSKSTSVSLSDSVSASKSLSTSESNSVSSSTSTSLVNSQSVSSSMS 

DSASKSTSLSDSISNSSSTEKSESLSTSTSDSLRTSTSLSDSLSMSTSGSLSKSQSLSTS 

ISGSSSTSASLSDSTSNAISTSTSLSESASTSDSIStSNSIANSQSASTSKSDSQSTSIS 

LSTSDSKSMSTSBSLSDSTSTSGSVSGSLSIAASQSVSTSTSDSMSTSEIVSDSISTSGS 

LSASDSKSMSVSSSMSTSQSGSTSESLSDSQSTSDSDSKSLSQSTSQSGSTSTSTSTSAS 

VRTSESQSTSGSMSASQSDSMSISTSFSDSTSDSKSASTASSESISQSASTSTSGSVSTS 

TSLSTSNSERTSTSMSDSTSI/STSESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFUSKSLSBSTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSyS 

ISTSTSISESTSTFKSBSVSTSLSMSTSTSLSDSTSLSTSLSDSTSDSKSDSLSTSMSTS 

DSISTSKSDSISTSTSLSGSTSESKSDSTSMSISMSQSTSGSTSTSTSTSLSDSTSTSLS 

LSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTSTSTSLSDSTS 

ISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTSTSNSGSASTS 

TSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTSNRMSTIASLS 

TSVSTSESGSTSESTSESDSTSTSLSDSQSfTSRSTSASGSASTSTSTSDSRSTSASTSTS 

MRTSTSDSQSWSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVSISLSDSTSTS 

TSASEVMSASXSDSQSMSESVl^SESVSESNSESDSKSMSGSTSVSDSGSLSVSTSLRKS 

ESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSIiSDSK5TSGSTSTSTS 

GSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISL.SGSTSLSTSDSLSDS 

K5LSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSMSISASESDSMSTSDSSSISGSNSTS 

TSLSTSDSMSGSVSVSTSTSLSDSISGSTSVSDSSSTSTSTSLSDSZ4SQSQSTSTSASGS 

LSTSISTSMSMSASTSSSQSTSVSTSLSTSDSISDSTSISISGSQSTVESESTSDSTSIS 

DSESLSTSDSDSTSTSTSDSTSGSTSTSISESLSTSGSGSTSVSDSTSMSESNSSSVSMS 

QDKSDSTSISDSESVffTSTSTSLSTSDSTSTSESLSTSMSGSQSISDSTSTSMSGSTSTS 

EgNSMHPSDSMSI^THSTSTSRLSSEAT^STSESQSTLSATSEVTKHNGTPAQSEKRLP 

DTGPSIKOKK^IX3GVfflT/LVGIX5I^ 



MPKIQCLIj I YLIj STTLVLPTLVS PTAYADTPOKZyrrAKTrSHDSKKS^DEl 1 SKDTTSKDI 
OKADKNNTSNQDI^KIOT 

TIJ^NLFNI^SDISDYEQPRNGEK£?ITOSNRNSDN^ 

KTKPSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSSS^ 

KKTQKDYASQSKXDKNEKSICTKNPQLP^ 

P S I SNNDD SGQFNWDSKDTRQ FVKS I AKDAHRJ GQDND I YASVMIAQAILESDSGRS AL 
AKSPNflNLFGIKGAFEGNSVPFlfrLEADGNQLYS IHAGFRKYPSTKESLKI)YSDLIKNGT 
DGmTIYKFTWKSEADSY103ATSHLSKCTATDPNY^ 

KY^RSIKDYDDSSDEFKPFREVSDSMPYPHGQCTWYVYNRMKQFGTS ISGDLGDAHNWNN 
RAQ YRDYQVSHTPKRHAAWFEAGQPGADQH YGHVAFVEKVNSDGSX VI SESNVKGLGII 
SHRTINAAAAEHLSYITGK 



MRKFSRYAFTSMAAIiTLLSTLSPAALAI^ 

NVKICTYGJ3YAVTDVKTDIQCGFTHY^ 

KVKPTNKVTLSEfcDEAADKAFKAVS^ 

VTPEISHWKVKIDAGT^ILEKMNLV^ 

HQGKLSAFSFE?DOTCQA3?IJTCiJEDEiJFV^ 

QGSPrVSLTHVNNYGGQDNRNNAA^Gl^MrYGIXSDG^ 

ETAI^EYZDQSGALNESFSDVFGYFVDDKDFLMGE^ 

KMKD YVFTEKDNGGVHTNSG I PNKAAYNVI OA^GKSKSEQrYYRALTEYLTSNSNFKDCK 
DALYQAAKDLYDEQTABQVYEAHNEVGVS 



MKKRIDYLSNKO^KYSIRilFTVGTTSVIVGAT 
ADSEKMQMIETPQIiNrTAEJDTSDISAOT 

PTAIKNQATAAKMQlXSTVPQEAMSQVDrra^ SPQTI S 

NAO/3TSRTSWTRAVR5LAVAEPVVNAADAKGTNVN^ 

MAANFTVTDKVKS GDYFTAKLPDSLTGNGTJVDYSN SNNTMP IAD IKSTNGDWAKATYD I 
LTKTYTFVFTDYVNNKENINGQFSLPIiFTO 
SPIAGIDKPNGANISSQIIGVDTASGQNTYKGTV^ 
SCKVSATDTKX^FEWDTSKLSDSYYADPITOSNI^EVTDQFKNRI 

ITKTYVVLVEGHYDOTGKNLCT 

VOTKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
* DSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
RVT P PNNEQKAP SNPKGEVNHSNKVS KQHKTDAL PETGDKS ENTNATLFGAMMALLGSLL 
LFKKRKQDHKBKA 



MKKTIMAS SLAVALGVT G YAAGTGHQAHAAEVNVD Q AHLVDLAHNH QDQLNAAP IKDGAY 
DIHFVKDGFQYNFTSNGTTWSWSYEAANGQTAGF SNVAGADYTTSYNQGSNVQSVSYNAQ 
S SNSNVEAVS A PT YHNY S T STT S S SVRL SNGNTAGATG S SAAQIMAQRTGVS ASTWAAI I 
ARE SNGQVNAYNP SGASGLF^MPGWGPTNTVPQQIKAAVKAYKAQGLGAWGF . 



MGGYIiimKKIVTATIATAGI^TIAFAGHDAQAAE^ 
HYTWTGNWNPSQLTQNNTYYYl3N5fOT 

G^SGASYSTTSNIWHVTTTAAPSSNGRSISNGYASGSNLYTSGQCTYYVFDRVGGKIGST 
WGNASNWANAAA5SGYTVNOTPKVGAIMQTTQ<^ 

AGWTSRTI SANQAGSYNFIH 
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MANTKKTTLDI TGMTCAACSNRI EKKLNKLDDVNAQVNLTTEKATVEYT^DQHDVQEF IN 
TI GHLGYGVAVETVELDITCMTCAACS SRIEKVLNKMEK^QNATVMjTTEQ AKVPYYPKB 
TD ADKLVTRI QKLiG YDAS I KDNNKDQT SRKAB AIiQHKL I K L 1 1 S AVL SL PLLMLMFVKLF 
NMHI PALFTNPWFQF ILAT PVQF I IGWQPYVG AYKNIJMXXSANMDVLVAVGTSAAyFYS I 
YEMVRWLNGSTTQPHIjYFETSAVI»ITIiI LFGKYLEABAKSQTTNAIXjELIiSLQAKEARlL 
KDGNEVMI PLNEVHVGDTblVKPGEKI PVDGKI I KGMT AI DESMLTGES I PVEKNVDDTV 
IGSTMtTCNGTITOTATKVGGOTAI^^ 
L&TFIVWITLWPGTFEPALVASISVLVIACPCA^^ 
EFVERTHQIDTIVLDKTGTITNG2*PVVTDYHGD^ 

EKQLILTETTTFKAVPGHGIBATIDHHHILVGNRKLMADNDISLPKHISDDLTHYER^ 
TAMLIAVSJYSLTGI I AVAEWKDHAKD AIKQLHDMGIEVAMLTGDNKNTAQAIAKQVGI D 
TVIADILPEBKAAQIAKLQQQGKKVAMVGIX3V^^ 

TI LGGDLMLI PKAI YASKAT IRNI RQNLFWAFG YNIAGI PIAALGLLAFWVAGAAMALS S 
VSVVTORLRLKKMRLEPRRKDA 



MFDS IRETID Y AVENNMS FAD II^/KEEMELSGKSRDEVRAQKKQNLDVMRDAVI KGTTGD 

GVESVTGYTGHDAAKLRDY^THHALSGYE^DAVK^ 

GTIPGALFKLEKTHIJLTEEQMIDFIiFTSAL^ 

AAAVAIFGGSPEASGHAMALAI S^^I^LVCDPVAGLVEIPCVMRNAIGSGNALISADIAL 
AGIESRIPVDByiEAMDKVGRlfoPASLRETGLGGIAGT 

MKNNLRYGIRKHKIX?AASVFLGTtn^ 

QTTATNVNH I EBTQ SYNATVTEQPSNATQVTTEEAPKAVQ APQTAQPANI ETVKEEWKE 
EAKPQVKETTQ S QDNSGDQRQVDLT PKKATQNQ VABTQVEVAQPRT ASESKPRVTRSAI5V 
AEAKBASRAKVETGroVTSKVTVBIGS I EGHNin^NKVBPHAGQR AVLKY KLKFENGLHQG 

DYPT)FTLSNN\/NTOGVSTARKVPEIK^ 
LBINIiFIDPKTVQTKKSNQTlTSTLNE^ 

RFSHVAF IKPNNGKTT SVTVTGTLiaKGSNQNGNQPKVRI FEYLGNNEDLAKSVYAOTTDT 

SKFKEVT SNMS GNIJ^QNNGS YSIJ^ ENLDKTWVHYDGEYliSK^TOEWFRTQMVGHPEQ 

LYKYYYDRGYTLTWDNGLVLYSNKANGNGKNGP I IQlJNICFEYKEDTIKETLTGQYIJKNLV 

TTVEEEYD3 STLDIDYHTAIDGGGGYVDG YT ET I EETDS SAID I DYHTAVD SEAGHVGGY 

TES SEESNP II)FEESTHENSKHHADWEYBEX>TNPGGGQVT^ 

AVSDHTTVBimCEYTTESNLIELVDELPEE^ 

NYDVIEEIEENSHVDIKSFXGYEGGQNSGNQSFE^DTEEDKPKYE 

IHGQNRG^ SFBEDTEKDKPKYEHGGNI I D IDPDSVPH IHGFNKHTE I IEEDTNKDKP S Y 

QFGGHNSVDFEEDTIiPKVS GQNEGQQT IEEDTTPPIVPPTPPTPEVP S EPETPTP PTPEV 

PSEPETPTPPTPEVPSEPETPTPPTPEWAEPGKPVPPAKEEPKKPSKPVEQGKVVTFV^ 

EINEKVKAVAPTKKPQSKXSEIiPSTGGEBST^GMLFGGLFffl 



tJJIJ^IIVKSNUiyGIRKHKIX3AASVFLGTMI\^^ 

TESKASETQTTTNNVNTIDETQSYSATSTBQPSQCT 

SEKVMECETTGTQVDIAQPSWSEIK^RMKilSTDW 

EEGSEIVGHK^DTNVVNPHNAEROTLKYKC^KF STLRK 

VPEIXSTDGQVMATGEIIGERKVRYTFKE^ 

EVKIXSBTTVSKIFNIQYLGGVRDN^ 

VTCQVTKGNKPGVNNPTVKVYJCOT 

SI^FNNLl>aSKNYVIKYEGYYDSN^ 

GDGKDKLKEP I IEHSTP IELEFKS EPPVEKHELTGTIEE SM)SKPIDFEYHT AVEGAEGH 

AEGTIETEEDSIHVDFEESTHENSKHHADVVEYEEDT^ 

IVTGAVSDHTTIEDTKEYTTESNLIELTO 

NGHGNYGVIEEIEENSHVDIKSEIXSrcEGGQNS^ 

SVPQIHGQNNGNQSFEEIlTEKDItPKrYEQ^ 

KPNYQFGGHNSVDFraDTLP^SGH^GQQTIEEIOT 

TPEVPSEPETPTPPTPEVPTEPGKPIPPAKEEPKKPSKPVEQGKTVTPVIE^ 

PTKKAQgKK5ELPETGGEEST^I^I3MLFGGLFSILGLAIJLRRMg^NH^ 



MQMRI5KKGPVNKRVDFLSNKLNKYS ERKFTVGTAS IL IGSLMYLGTQQEAEAAENNI ENP 

TTLKDWQSKEVKIEEVTNiaOTAPQGVEAKS 

VADVAEVQPKSSVTHNAETPKVRKARSVDEGSTO 

SVDIQKKPTDLGVSEVTRFNVGNE SNGLIGAI^LKNKIDFSKDFNFKVRVANNHQSNTTC 

ADGWGFLFSKGNAEEYLTNGG I I/3DKGLWSGGFRTDTGYI YTSSMDKTEKQAGQ GYRGY 

GAFVKITOSSGNSQWGENIDKSKTNFIiNY 

RAEYAGKTWETSITDLGLSKNC^Y^IiITC 

APKTITELEKKVEEI PFilKKKKFNPDLAPCTEKVTREGQK^^ 

KGEPKEEITKDPINELTEYGPETIAPGHRIXEFI)PKLPTGEKEEVPGKPGI 

PPVD SVTKYGPVKOTSIVEKEEI PFXBERKFNPE^^ 

PLTGEIISXGESIGSEITKDPINELTEYGPETI^ 

PETGDVVRPPVDSVTKYGPVKGDSIVEKEEI PFKKERKFIJPDLAPGTEKVTREGQXGEKT 
lO^PTLKOTLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFBP 
PGKPGIKNPETGDVVRP FVDSVTKYGPVKGD S IVEKEEI PFKKKRKFN PJJLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGCTISKGESKEEITKDPVNELTEFGGEKIPQGHKDIFDPNL 
PTIXJTEKVPGKPGIKNPDTGKVIEEPVDDVIKHGPKTG^ 

PGEERVKQEGQPGSKTITTPITVNPLTGBKVGEGQPTE^ ITKQPVDKIVEFGG PK. 
GPENPEKPSRPTHPSGPVNPNNPGLSKDRAKPNGPV^^ 

KRAELPKTGLE STQKGLI FSSIIGIAGLMLLARRRKN 



MKNKYTSKIiVGAATITIjmilSNGEAKASENTCOT 

LKGITEEQRNQYXKTIJ^HPERAQEWSESLKDSKNPDRRVAQQNAFYNVL^^ 
KIJNYXAQIKENPDRSQQVWVESVQSSKAKEPjQWI ENADICAITO 

SKLPKDIJUDKNNRPA/E3CVSIEKAIVRHDERVKSANDAI SKLNEKDSIENRRLAQREVNKA 

PMDVKEHLQKQLDALVAQKDAEKKVAPKVEAPQIQSPQIEKPKV^ 

VPQSKLIX3YYQSLKI)SF1TYGYKYLTDTYKSYKEKYDT 

G S GS KSYT Q PLKVDDKNG YLAKS YAQVRNYVTE S ITtfIK3K^YTFYQNPTLVKT AIKAQET 
ASSIKNTLSNLLSFWK 



MAVFSKEKKSGCI WIETFKAFVIDKDESGKVTP^TFKQLS PTDLPKGDVLI KVHYSGINY 
KDALATQDHNAWKSYPMJ PGIDLACTIVBSEAPGFEKGEQVrVTS YDLGVSHYGGF S BY 
ARVKS EWI I KL P DTLTLEESMI YGTAG YTAGLAI ERLEXVGMNIEDGPVLVRGASG GVGT 
I^VLMLNELGYKVIASTGKQDVSDQLL^^ 

GGEGINYVTKRLNHSGS IAVIGMTAGNTYTNSVFPHILRGVNILGIDSVPTAMKLRQRVW 
RRIJU€DLMPENLHEIKQVITFT)E^ 



73 



MKXLVTATTLTAGIGTALVGQAYHADAAENYWY^^ 
GNLYTAGQCTWYVYDKVGGEIGSTWGNAKNWAAAAQGAGFTVl^^ 
HVAYVBSVNSDGSVTI SEWNYSGGPFSVSSRTISASBAGNYNYIHI 
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74 MKKI AT AT IATAGF ATI AIASGNQAHAS EQDNYGYNPNDPT S YSYT YTI DAQGNYH YTWK 

GNWHPSQLNQDNGYYSYYYYNGYNNYNNY^ 

TNS YRTGGLGASYSTS SNNVQVTTTMAP S SNGRS I S SGYTSGRNLYTSGQCTYYVFDRVG 
GKI G STWGl^SNWANAAARAGYTVNNT PKAGAIHQTTQGA YGHVAYVBSVNSNG SVRVS E 
MNYGYG PGWT SRTI SAS Q AAGYNFIH 



79. 



80 



81. 



"75 MS>rTYRIKKWQKLSTITLIJ^ 

VNYG YDKYDENNPDMKKKFDATEKEATNLIrKEMKTESGIUCVXiWSG SHMTRTY 
RNI EKIAEAMEINPKTTLNTDBNKKKVKDALEWLHKNAY 
TNLNWWDYEJGTPKSLTim^^ 

GGNL VD I SXVKLLEC HE EDKDMMKKS IDSFNKVFTXVQ D S ATGKERNGFYKDG S YI DH Q 
DVPYTGAYGWU.EGISQMMPMIKETPFNDKT^^ 

GRAlSREt^SHSASATVMKSLLRLSDAMDDSTKAKYKKIVKSSVESDSSY^ 
SDIDKMKSLMTDNSI SKNGLTQQI»KrYlTOMDRVTYHNKDLDPAFGLSlfrSKNVARYBSIN 
GENLKGWHTGAGMSYLYNSBVKHYHDNFWVTA^ 
VGGTKVDDQHASIGMDFENQ^KTLTAK^ 
KAlKSYTLYTDDKQTTNSDNQENN^ 

NKSQEO!yrQKn>EYYEVTQKHSNSDNKYGYVLYPGLSKDVFI^^ 

DNES VWAGVNY SNSTQTFD DENT KVEVKAKGMFI LKKKDDNTYEC SFYNPE STNSASDI E 
SKISMTGYSITMKNTSTSNESGVHPKLTK 



76 . MNDI^QFLYIALVOSVIAGLGA^ SAMLTFKDKQI SASLK 
FSALLENVL PLCGTFVASN 



77 VSREMSYHWFKKMLLSTS I LI L S SS SI/jIATHTVEAKDNLNGiilU^i'l'NIxNHNITS P SVNS 

EMNNNET^PHBSNO/TGI^GT^ 

PKPDPEa^CPKPDFOTDPDKP^NPDPKPDPDOTKFOT 
KPNPSJPKPDPNKPNPNPSPDPDQPGDS^SGGS^ 

SQNPTGiroFVSQRFIJU^ANGAYKYNPYILl^ INKLGKDYGEVTDED IYNI I RKQNF SGNA 
YIM3LQQQSNYFllFQYF]SIPl^SE3tYYR 

PEPHEKDDBTVVKKQEDB3KKSASTAYSKSWLAIVCSMMVVFS IMLFLFVKRNKKKNKNES 
QRR . , 



78 MKNKKKVL:U^S1jSCAIIXLSAAT^ 

STAFODlGKNGKITKRTETVYDEanmi^ 
ESHKEEKNWWLKYPSEYHVDFQVKF^ 
TKGIGRTS SNSYSKTISYNQQNYOTIASGKNNNWH^ 

YRNTRXATVENP ELSFASKYRYP ALVRS GFNPBFLTYI^NEKSNElCrQFKVTYTRNQDIIj 
KNRPGIHYAPPILEKNKIX3QRLrVTYEVDWKNKT^ 



MYTRTATTSDSQKI^TQSLQFNFLTEPN ¥ UiU^r VFXKAKGT1 G SGLRILDPNGYWNSTLR 
WPGSYSVSIQNVIOflNOTNVTD^ 

SNYSETISYQQPSYRTLLDQSTSHKGYGWEWEAHLINEMGHDHT^ 
SLTKNGmAjAKDNFTPKDKMPVTVSEG^ 

I^WNRHGFWGYWSGEMIVDKKESKLSA^ 



VVKPMNYmGKPYRKNSAIDGGKKTAAFSNXEYGGRGMSLEKDr^ 

KKPTP\^TVIWNYPKRSKAVINEAYFRTPST^ 

IHDHQVEHMKNAY^M&GIWLMI 

KNGYHJ PYQYQPRLDYLKAVDKLILDESEDRV 



VNTTKAALHGIWKLOJNDKDHAPCC^^ 
AI^LMDALQQSIADKDATRASSAYVNAEPNKKQSYDEAV 

S S ATQAVI SSKMALDGVERTJVQDKQTAGNSLNHLDQLT PAQQ QALENQ INNATTRGEV&Q 
KLTEAQA&STQAMEALRNS IQIX&QTEAGSKFI^ 
IiDKAQVEQLTQAVKQAKDNI^GDQKLADDKQHAVTDIiNQL^ 
RGEVAQKXAEAKAI^QAMQALRN^ 

QT Gl^TIJ^KSQVEQLTQ AVTTAKDNLHGD QKIARDQQQ AVTTVNAIrPNLNHAO^ 

INAAPTRTWAQHVQTATELDHAMETLKNKVDQVOT 

AES ITOPTSCSNANKDAVTKJVLTKLQ 

ATAKQNIDQATKLQPIAELVDQATQLNQS^ 

KQAIADAENVI^Q^IANKQQ^Q^ 

QQDGFKGRIDQSNI3lJ^QIC^rVDEAKALNRAM)QL^ 

QVYDETVDKAKQALDKSTGQNLTAXQ^ 

LTHLNNAQRQLAIQQINNAETU^^ 

NADimJCANTONAlANAAHEIJ3KVQGNAIAKA^ 

ANAFVNSLNGLNQQQQDLAHKAINNAD^ 

EQTVlSrYQl^DNAKTNFDDAKRLAOT 

AKDKAIQS INQALANKLKEIEASE^ATDQDKIiIAKNKAEEIiANS I INNINKATSNQ AVSQV 
QTAGNHAI EQVHANE I PKAKIDANKD VDKQVQAL ID E IDRNPNLTDKEKQ ALKDRINQ II* 
QQGHNGIWNAMTKEEI F^AKAQI^QALQDIKD^ IDEIDQNPN 
LTDKEKQALKDRINQII^QGRXDIXNAMTKEAIEQAKERI^ 

IDKRVQAL IDE IDQNPNLTDKHKQAIiKDRINQ ILQQGHNDI2^NALTKSEZEG^lECAQLAQA 

LQDIXDLVKAKEDAKNAIKALANAKRDQINSNPD^ 

AQTIDQLNRGLNIXSIJDDIRNTHVWEVD^ 

DILAHIlfalDQLSAEVIDTPSTATISDSLTAKVEVTL^ 

QQAlESIENAAO^K!LNEINNSVTLTLEQKEAAIAEVNKIJCQ 

QQEQAHIEQFOTEQFTIEOAKSNAIKSIEDAIQHMIDEIKARTDLTDK^ 

KEQ AIQ AI QRAQS IDEI SEQLEQFKAQMKAANPTAKELAKRKQEAI SRXKDF SKEKINSI . 

RNSEIGTADEKQAAMNQINEIVLETIRDINNAHTLQQ^^ 

KQSS STGNESWSHLTI GYGTANHPFNSSTIGHKKKLDEDDDIDPLHMRHFSNNFGNVIKN 
AIGWGI SGLLAS FWFF I AKRRRKEDEEEELEIRDNNKD S I KET LDDTKHLPLLF AKRRR 
KEDEEDVTVEEKDSLNI^JESLDKVKHTPFFLPKRRR 
SPIXFAKRRKDKEEI)VETTTSIESKI3EWPLL^^ 

KKKKKKAKKNKK . 
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82. 


MNQEVKMCCFSILKITF ATALFI FVAITLYREI^GINFKI)TLVBFSKINRMSLVIjLFIGG 
GASLVT LSMYDVILSRALKMDI SLGK\^VS YIINALNM^GFGGFIGAGVRWWKIOT 
HDKKKLVHFI S LI LI S^TGLSLLSLLIVFHVFDASLII^KITWV^WVLYWSFFLP^ I 
IYSMVRPPDKNNRFVGLYCTLVSCVEWLAAAV^ 
GLVSFIPGGFQAFDLVVIiLGFKTLGVPEEKVL^ 

SAKKyiKaSKYFIPAKDVTSFLHSYQKDI I AKIPSLSLAILVFFTSMIFFVNNLTIWDA 
L YDGNHLT YYILI^I HTSACLLLLLNVVGI YKQSRRAI I F AMI S ILLITVATFFT YAS YI 
LITWLAIIFVLLIVAFFJUVRRLKRPVRMRNIVAMLL^ 

I EMHTSVLRYYFWLTI LI IAI I IGMIAWLFDYQFSKVRI SSKIEDCEEIINQYGGNYLSH 
LIYSGDKQFFTNEMCTAFLMYRYKASSLWLGDPI^ 

FYQVTDQHMPLYHNFGNQFFKLGBBAI IDLTQFSTSGKKRRGFRATLNKFDELNI SFEI I 
EPPFSTi^INSLQHVSDLWLDNRQSMHFSVGEFI^ 
PTYFNDAISVDLIRWLPEXDLPIiflXSLYLHMIiI^ 
LRERTAGHVFEHFl^LYRFQGLRRYKSKYNPNWEPRFLVYM^ 


83. 


MVALTLVGSAVTAHQVQAAETTQDQTTNKNVLDSE^^ 

YQDP AIVQPKTANNKTGNAQVSQKVDTAQWGDTRANQ SATTNNTQPVAKSTSTOAPKTN 
TNVTNAGYSLWDEDDNSF^IQINPFXIKSAAKPAALE^ 
PKVTTFSASAQPRSVAATPKT SLPKYKPQVNSS IM)YIR^ 

YRNGVGRPEGIWHDTANDRSTINGEI SYKKNNYOJSAFVHAFVDGDRI IETAPTDYLSWQ 

VGAVGOTRFINVEIVHTHDYASFARSMNNY^ 

AVSKYLGGTDHADPHGYIJlSHNYSYDQLYDLngEKYLIKMGKVA^ 

TTP SKPSTGKLTVAANNGVAQ IKPTOSGn^ YTWYDKTGKATNEVQKTF AVSKTATLGNQK 

FYLVQDYNSGNKFGWVKEGDVVYfiniAKSPVNVNQSYSIKPGTKL 

rqf»30TFKA5KOOOIDKSIYLYGSVNGKSGWVSKAYLViyPAKPTPTPTP 

TVSSLNGVAQrNAKNNGLFTOTYDJOKS^^ 
IJGWVKQGD VI Y1INAKS PVNVMOTYTV^ 

QQQIDKS IYLFGTVWGKS GWSKAYLAVP AAPXKAVAQ PICTAVKAYTVTKPQTTQTVSKI 
AQVKP/NNTGIRASVYEKTAXKKSAKYADRTF^ 

KDLNVQNLGXEVKTTQJCYTVlNntS^ LTGNNIAQGTFNATKQVSVGX 

DVYLYGTINNRTCWVNAKIJLTAPTAVKPTTSAAro 

SLKAFNEQPFAVVKEQVINGQTWYGKLSNGKI^^ 

IQAGLQYKPQVQRVPGKWTGANFNDVKHAMI>1'K^ 

QFIJCGKGVLE^GAAFNKAAQMYGINEVYLISHAI^ 

NTKYHNVFGIAAYl^PLREGIKYAKQAGW^^ 

WNPAHPGTHQYATDVIMANINAKI IKGYYDKIGEVGKYFDI PQ YK 


84 


MKGKFLKVS SLFVATLTTATLVS SPAANAI*S SKAMDNHPQQTQ S SKQQT PKI QKGGNLKP 
LEQREHAWZLPNNDI^QITITrTKGHYAPyTYI QVEAPTGTFX^GVVVGKDrrLLTNKHV 
VDATHGDPHAIJCAFPSAINQDNYPNGGFTA^ 

KPATMSNNADTQVNQNITVTGYPGDKPVATMW^ P 
VFNBKNEVIGIHWXGVPNEFNGAVF INENVRNFLKQNIEDIHFATlErNLITQIILITLTI 
LrrLTT^^ITLTTLTTLIXO/IMAIXIIQTIQMQLN 


85. 


MQKKVIAAIIGTSAISAVAATQANAATTHTTKPGESVWAISlffi 
LIFPNQVLK^/SGSSNSTSNSSRPSTNSGGGSYYWQAGIJS 

LNNFFIYPGQKLKVSGTASS SNAASNSSRPSTNSGGGSYYTVQAGDSI#SLIAS3WGTTYQ 
KIMSLiraLPINFFIYPGQKLKVT^ 

NRRAEIGKGI STYWWNANNWDNAAAAIDGYTIDNRPWGS 
GSILVSEMNYaAAPGILTYRTVPAYQVNNYRYIH 


86. 


MNMKKTATNRKGMI PNRLNFQTSIRKYSVGTASILVGTTLIFG^ 

SKNETTAPSENKTTKKVDSRQLKDNTOTATA^ 

QSTTKTSNVTTNDKSSTTYSEIETDK^ 

QGTNVNDKVHF SNIDIAIDKGKVNC/FTCKTEFWATSS DVLKLKANYTIDD SVKEGDTFTF 
v vrzPiYT?n Pd^rR T .PSOTO^TLrYNADG^JI IAK(5I YDSTTly , r'I"I i Y TFTNYVDO YTNVRGSFKQ 
VAFAKRf^TTDKTAYKMEWTLGlsnDTYSE 
AYVNQPKOTYTKQTFVTj^TGYKF]^^ 

DVT¥SM)NKT ATVDLMKGQTS SNKQ YTIQQVAYPDNS STDNGKIDYTLDTDK.TKYSWSNS 
YSNVNGSSTANGDQKKYNI^DYVWEDTNKDGK^ 

DENGKYQFTGL SNGTYS VEFSTPAG YTPTTAWGTDDAVDSDGLTTTGVIKDADNMrLD S 

GFYKTPCTSLGDYVWYDSNKDGKQIOT 

MiDSGKYK\^FEKPAGLTQTGTNTTHmKDADGGE^ 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DS0SDSDSDSDSDSDSDSDSDSDSOSDSDSDSDSDMJSDSDSDSDSDAGKHTPAKPMSTV 

KDQHKTAKAI^EMSF^JNNSNN^ 


87. 


MDiOJSHEYXQEVLIiOWVMLAAI^ 

QFTLHSESFPUIFIUTSRDTNLIKISQ^l^SRQ 

LPFRGFAAAfeMMSFLYLCXXSPJ^IDVLTAI^ 

IGI IAVIGHTLI PTGDLATI I IAAVMPIVPGVLITl^QDLFGGHMIiiFTrKSLEALVTA 
FGIGAGVGSVLILV 


88.- 


VlJOaiNVIIDERKENAMTFNKVI^ 

RLLEAIiTGMILT^GLIFQTVLNWAIADSFTLGIASG^ PVFS 
ITFSLITLITVLVITSVLSQGfYPVRILILSGLMIGALFN^ 

FGGFGDAEYSNVSI IAITFI I ALFGI FI IIiNOJLKLLQLGELKSQSLGLNVQLITYIALCI 
ASMITAINVAWGI IGFIGWI PQLIRKWQWKQSLGRQLAIOT 
LSPVQIPASIIIALIGIPVLFirr^ISQSKRIjH 


89. 


MKKIAFAITATSGAAAFLTHHDAQASTQHWQSGESLWSI^ 
LWPGQ^SVGGSDAQNTSOTSPQAGSASSHTVQAGESLire 

GYLIMPNQTLQI PNGGSGGTTPTATTGSNGNAS SF1WQNLYTAGQCTWYVFDRRAQAGS P 
I STYWSDAKYWAGNAANDGYQVNNTPSVGSIMQSTPGPYGHVAYVHKVNG^ S ILI SEMN 
YTYGPYNMNYRTIPASEVSSYAFIH 


90. 


MPDSITIIDEWKVlXJVViaAGRILLESGAETYRVFJ^ I 

FSLNDRTSTRLIRVQKRTTDLEKIALTNSLSRKISNKELTIDEAK^ 

LTNFFAAAI ACG FFLFMFGGVASDCWI AVI AGGS AFLTFS FVQRYT Q IRFF S E FVAAAW 

ISIAATFTKI^IAT2^DIITIASVMPLVPGILITNA^ 

AIGAGVAIVLLII 
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MGFLSKIIJX5NNKEIKQLGKLADKYI 

NDYtiDKILPEAYALVRBGSKRVFNOTPYKVQIMGGI AI HKGDIAEMRTGEGKTLTATMPT 
YI*MALAGRGVHVITVNEYI*SSVQSEEMAEL^ 

STNNELGFDYLRDNMVNYSKDKVMRPLHFAI IDEVDSILIDEARTPIjIISGEAEKSTSLY 
TQANVFAKMLKQDEDYKVDEBCTKAVHLTEQGADKABRMFKVENLTO SHUflTAL 
RAHVTLQRDVDYMWI>3EVLXVDQFTGRTMPGRRFSEGLHQ 

ITFQNYFRMYNKLAGMTGTAKTEEEBFRNrXNWrVTQI PTNKPVQRNDKSDLIYI SQKGK 
FDA WEDWEKHKAGQ PVLLGTVAVET SEYI SNIiLKKRaiRHDVLNAKNHEREAE I VAGA 
GQKGAWIATNMAGRGTDIKIXSEGVEBLGG^ 
SRFYLSLQDELMIEIFGSBRI^KMMSRLGLDDSTPIESKMVSRA 

RILE YDEVLRKQREI I YNERNSIIDEEDSSQWDAMLRSTLQRS INYYINTADDEPEYQP 
FIDYI1TOIFLQEGDITEDDIKGKDAEDIFEVWAKIEAAYQSQKDILEEQMNEFEMILL 

RSIDSHVOTHIDTMDQLRQ^IHLP^YAQQOT^ 
SWQVEimEREKTTEFGEAKHVSAEDGKEKVKPKPIVKG^ 

HGK '. 
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MRESHSNQNYDYNKNEIX3SKKKMSTTAKWSIATVI^ 
LNEQKQEQKEKRQKENAEKERKKKQQEEKEQ 
TKQRPAKEENDDKASKDESKDKDDKASQDKSD^ 
NQQMNQSNQQAKPQAPQQN3QSTTNKQNNANDK 



MNMKKKEKHAIIIKKSIGWASVLVGTLIGF^ 
SVSAAPKTDOTWSIHTCrSSNTNNGETS^ 

TTNQ ANTP ATTQ S SNTNAEELWQT SNF/ITST^DTNTVS SVNS PQNSTNAENVSTTQDT ST 
EATP SNNESAPQSTDASNKDWNOJWNTSAPKMRAFSLA^ 
VGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKGl^^ 

D QVliANGVXD SDGNVXYTFTD YVNTKDDVKATXiTM^ LATG IGSTT 

ANKTVLVDYEKYGKFYlIL S IKGTID Q IDKTNNTYRQTI YVNPSGDNVI APVLTGNLKPNT 
DSNALIDQ£NTSIKVYKVDNAADLSESYFVNPENF 

DQITTPYrVWNGHIDPNSKGDLALRSTLYGYNSNI IWRSMSWDNEVAFNNGSGSGDGID 
KPVVPEQPDEPGEIEPIPEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSA 
SDSDSASDSDSASDSDSASDSD3DNDSDSDS0SDSDSDSDSDSDSDSDSDSDSDSDSDSD 

sdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsd 
sdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsasdsdsdsdsdsd 
sdsdsdsdsdsdsdsdsdsdsdsdsdsbsdsdsesdsdsdsdsdsdsdsdsdsdsdsasd 
sdsgsdsdsssdsdsesdsnsdsf^gsnmwvppkspk^ 

SSPFANTSLITOIJjASIGSLLtiFRRKKEMKD^ 



94 



MNSNHAKASVTESVDKKFVVPESGTNK^ 
KXADSSAASKIVDIOJFVVPESKLGWIVPEYOT^ 

JSn^ITQjNKVNHHFITTQ'rHyKKV 1TSYKSTHVHKHVNHAKD SINKHFIVKP SE SPRYTHP 
SQSLI IRHHFAVPGYHAHKFVTPGKASIKINHFCWPQI^ 
QNNTTAraOJ3AKVNKAYDYKYFYSYKWK^ 

VPSYSPTHYVPEFKGSLPAPRV ■ 
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97. 



LEHTIMKMRTrAKTSLAI/jLLTTGA^ 

AGANSATTQAAOT^ERTPKLEKAPNTNEKKTSASKIEKI SQPKQ EEQKTLNI SATPAPK 
QEQSOTTTESTTPKTKWTTPPSTNTPQPM^ 

TKP SFEFEKQFGFMLKPWTTVRFMNVT PI^FI YKIALVGKDEKKYKIX^PYCira^IVLE 

DJ^YQLKKYSVGGITKTNSKKVNHKVEI^IT^ 

KLRKQLIEKHmiYGMflGSGTrTOQSKN^ 



MTTSCTSNIXSFPRLGFJCREWKK^ 

PVGDFSLYDH ILDTSLLFNI IPERFQGRTIDDDLLFDIARGl^HVASAI/IKWFrn'NYHY 
rVPF^nNVEPKVSRWLI^P^KYA^ 

PLYKEVFESLI DAGAE YTQVDEPILVTDD SE SYENTTREAYDYFEKAGV AKKLVXQTYFE 
RAHIiKFLSSLPVGGIGIiDFVHDNGYNI^QIEAGDFDKSKTI*YAGI IDGHKVWASDIEAKK 
VLIDKLIAHTl^VIQPSSSLLHVPVSU>DETIJ3TSVGEGIiSFA 

ND SVKYDKItECARYERFQNQS FKNLDYDFESVRTSRQ S PF AQRIEQQQKRLNLPDLPTTT I 
G SFPQSREVFJCfPJU3WKNKPJCTDEAYETFLKl^I ARWIKI QEDI GLJ3VLVHGEFERNDMV 
ETFFGEKLQGFLVTKFGWVQSYGSRAVKPPII YGT)VICWT 
LTGPVTILJSIWSFERVDLPRKWQDQIAIjAINEEVIJULEAA^ 

EYHEQYLKEAVI^KLATSSVRIETQIHTHMCy SIETSRSHG 
DLIKDFEDIITYDLGIGLGVYDIHSPRIPTKEEITTAINRSLQQIDRSLF 
KEEEVKDALTVLVNAVKAKRQE 



KSDTYKSYLVAVLC^rVLAI VLMPFLYFTTAWSI AGFAS IATFI FYKEYF YEE 



98. 



99. 



MLlRGQEERKYS r rkys I gwsvlaatmfws sheaqasektstwaaaqketlnqpgeqgn 

AITSHQMQSGKQIJ3DMHKENGKSGTVTF^ 

RGXSSKQSHQN^TNNTEKQNDOyQOT^DlAERNGSQ STTSQSNDVDKSQPSI PAQKVI PNH 
DKAAPTSTTPPSXTOKTAPKSTKAQDATTIJKHPNQQDTHQPAH 
GVGDLSKHIDGQNSPEKPTOKNTDNKQL^ 
PLNKYPVVFVHGFl^VGDNAPALYPNYWGGNKF 

RAVELYYYIKGGRVDYGAAHAAKYGHERYGKTYKGIMPNVrEPGKKVHLV^ 
MEEFIJINGNKEEIAYHKAHGGEISPLFTGGHEJNMVASITTI^ 
RiOMFALNRFMGNKYSNIDLGLTQWGFKQLPNESYIDYIKRVSKSKIWTSD 
DGSAKLNNMTSWNIPNITYTTYTGVSSHT 

KNDGWPVtt S SLHPSNQPFVETVTNDEPATRRGIWQVKPI IQGWD 



MIHIiIKGKMHHTVLCIHLNKGVA]J4NQYHSNAQQPa 
I^IFVDHVHLAIRSIIGPLMPYVALIMILIOTALPIVPJIT 

GIMYVFKIGPSILFKANYGPFLFEKLMMPLS ILIPVGAXALS LLVGYGLLEFVGVYMEPI 

MRPIFKTPGKSAVnAVASFVGSYSIXSLLITmVTOQGMYNKREATIIATGFSTVSATFMI 

TUAKTIXS^MPHWl^YFWITliVITFVVTAITAWLPPI SNESTEYYNGQEGEQBVAIEGSRL 

KTAYAEAMKQNALTPSLVKNVWD]^KIX3LEOTWE 

YIFYPFIYIFPIADQALLAXASAISrVFJ4FLPSL^ 

EVPCItATEIKIPVWKLIIIWFLRVALSLLITIPVALLIFG 
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MV XMKKT I LLTMTTLT LF S MS PNSAQ AYTNDSKTLEEAKKAHPI^QFKVNKDTG AYTYTY 
DKNOTPI^^INHQNQSRTIJDNHQHANQRDLNNNQYH 

PLTPAI PNVEDNDDELNNAFSKDNKGLITG I DLDEL YDEIiQI AEFNDKAK,TADGKPLALG 
KGKI IDQPLITSKKNLYTAGQCTWYVFDKRAKDGHTI STFWGDAKNWAGQASSNGFKVDR 
HPTRGSILQTVNGPFGttVAYVEKVNIDGS ILI SEMNVJIGEYTVSSRTISASEVS SYNYIH 
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103. 
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105. 



mevssmkpyt:qlvvfkqwlqyillvt^ 

SECSFVNKIKQSDYVTXKKVDEDESYIEDDVTKKEAILSMQIPKG^ 
YGRDDFI GGI AVEIVS SSLYEQQI PNI I YHHLEDMKQHQSIDAINKSYHKHTPSSKI KFV 
SLTKQAQHS I SI SLIFAVI LFVS AVQVVLHYRI^QAALQRI^QYHLSRFKLYSTY^KTH 
TILLLLVLLAVSLYLSQPLSI»IFYIjKSLLLI tiIYEIQIVFILPHI(7rl SHRLFMTFIYAL 



AMGIVYLIIFM 



MIEVTEMNF FDIHKI PNKG I PI>SVQRKLWLRNPMQAPFVVFPVYMAMYLI RNNFKAAQPF 
LKEBIGLSTLBLGYIGLAF S ITYGI£KTLIX3YFVIX!KtNTKRI I SFLL1LSAITVLIMGFV 
LSYFGSVMGIiLIVLWGLJSPSVFQSVGGPASYSTI SRWAPRTKRGRYLGFWJTTSHNIGGAIA 
GGVALWGANVFFHGNVIGMFIFPSVXALLIGIATLFIGKDDPEELGWN^ 
ECODSOGMTKWEIFKKYIIiGNPVTWILCVSNVFVYIV^ 
Vm'IFYFEIGALVASIiLWGWSDLUCGRRArVAIGCMFMia^ 

FALGALI FG PQItLI GVS LTGFVPKNAI SVANGWTGS F AYLFGDSMAKVGIiAAIADFTRNG 
LNI FGYTLSGWTDVF IVFYVALFLGMI LLGIVAFYEHKKXRSLKI 



OT^KKICTriKAIGIYSFIAMMPVIILYPIiLWTFGISL^^ 

LFDDS SQ YLTWYKNTL1 VAS ANALF SVT FVTLTAYAF SRYRFVGRKYGLITFIiX I^MF PV 
LMAMVAIYILI^IGI^SI^GLTLVYIGGSIPMNAFLVKGYFOT 

HMRIFLQ IMLPLAKP I LAWALFNFMG PFMDFXL PKI LLRS PEKFTLAVGLFNFINDKYA 
NNFTVFAAGAIMIAVPIArVFLFLQRYLVSGLTTGATKG 



MMENSO^BARNEATMHLDEMTVEBALITMI^ 

GGRLI YIGAGTSGRLGVIJDAAECVPTFNTDPHEI IGIIAGGQHAMTMAVEGAEDHKKLAE 
EDLKNIDLTSKDVVIGI AASGKTP YVIGGLTFANTIGATTVS I SCNEHAVIS EXAQYPVE 
VKVGPEVLTGSTRLKSGTAQEO,ILN&a 

IQEICAITYDEAMALYC^SEHDVKVATVMGMCGI SKESATRRLLNNGDIVKRAIRDRQP 



I^YIIRYlMMTLQIHTGGINIiKKKNIYSIRKLGVGIASVTLGT^ SGGVTPAANAAQHD 
SAQQNAFYO^/IiNMFMLNAIXJRNGFIQSIiKDDPSQ^^ 

NKDQQSAFYEILNMPNI^IEAQHNGF IQSLKDDPSQSTC3VLGBAKKLNBSQAPKAI>NHFNK 
EQX2NAFYSILNMPNLNEEQRNGFIQSLKDDPSQSA^^ 

QNAFYE IIiHL PNLNEEQRNGFIQSLKDD PSQSANLLAEAKKIJSDAO^PKADNKFI^EQQN 

AFYEILHLFNLTEEQRKGFIQSLKDDPSVSKKI^ 

KPGKEDNNKPGKEDKNKPGKEDGJIKPGKEDNKKPGKED^ 

FJX3NKPGKE1X5NGVHVVKPGDTVND1AKANGTTADK^ KPGQELWDKK 



QPANHADAMKAQAIiPETOSENPFIGTTVFG^SIALGAAm 



106 



MDKKSEKRGI KMTVQSAYIHI PFCVRICTYCDFNKYF IQNQPVDETYLDALITEMSTAKYR 
ILKTMYVGGGT PT AL S XNQLE RLLKJUTRBTFTITGEYTFEAIIP DFXTKBKVQLIrEKYGVK 
RISMGVQTFXPELLSVLGRTHNTEDIYTSVLN^ 

LDLALDMDIQHI SSYX^XI*EPCTQF YMiYBKGIiKLPKEDLGAI»IYQIiIJlSKIEQSPFHQ 

YEISNFALDGHESEHNKVYWFNEEYYGFGAGAS^^ 

ILVSNKPSDTBFMEEEMFLGLRLNEGVSSSRif'KK^ 

MDVIALTNRGKVIGNEVFBAFLIND 
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atgaatgt.attagtaattggtgctggtggacgagaacatgcacttgcatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gctgaagtacacactgaaatttcagaacctgatcatcraagcgatactagattttgccaaa 
cggcaaaatgttgattgggtagttataggtccagaacagccgctaattgatggattagca 
gacattttacgagcgaatggtttcaaagtgtttggtccaaataagcaagcagctcaaatc 
gaaggctcaaaattatfctgctaaaaagataatggaaaaatataatattccaactgctgat 
tataaagaagt tgagcgaaaaaaggatgc 1 1 taaca t ata 1 1 gaaaac tgt gaat tgccc 
gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt 
gaagcagccagaagtgctattgagattatgtatggtgatgaagaagaaggtactgttgta 
tttgaaacgtttttagaaggtgaagagttctcgctaatgacatttgttaatggtgattta 
gcagtacctttcgactgtattgcacaagatcataaacgcgcatttgatcatgatgaagga 
ccaaatactggtggtatgggggcttattgtccagtaccacatattagtgacgatgtttta 
aaacttacaaatgaaacaattgcacaacccatcgcaaaggcaatgcttaatgaaggttat 
caattcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaatttaatgcccgttttggtgatcctgaagctcaagtattattaagtcgcatggaaagt 
gatttaatgcagcatattattgatttagatgaaggaaaacgtactgaattcaaatggaaa 
aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa 
gggcataaagtaagtggctttgatttaaatgaaaactattttgttagtggafctaaagaag 
• caaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aatgtacaagatgcacagcgagacgcatacaaaaaagtatcacaaatacaaagtgaccat 
ttattctatcgtcatgacatbgcgaataaagcactacaacttaaa 
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MNVLVT GAGGREHALAYKLNQ SNLVKQVFVT PGNEAMT PIAEVHTEI SE PDHQAILDFAK 

RQNVDWVVIGPEQPLIDGIiADiriRANGFKVFGPI^AAQrEGSK^ 

YKEVEllKKBALTYIENCBLPVVVXKDGIiAA 

FETFr.EGEEFSLMTFVNGDIJlVPFIXn^ 

KLTNETI^QPIAIUVMLNEGYQFFGVL^ 

DLMQHI IDLDBGKRTEFKJWKEESIVGVMLASKGYPr^ 

QGDTFVT SGGRVTLAIGKGDWQDAQRDAYKKVS QI QSDHLF YRHDIANKALQI^K . 

atgcaaccacatttaatatgtctagacttagac^gaacattattaaacgataacaaagaa 
atttcatcatatactaaacaagtattaaatgaattacaacaacgtggacaccaaattatg 
attgcgactggcagaccttatcgtgcaagtcaaatgtattatcatgaattaaatttaacg 
acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
acttgccatgaaattttagatttaggcatcgcacaaaacattattcaaggattacaacaa 
tatcaagtatcgaatattatagcagaagtgaaagattatgttttcattaacaatcatgat 
ccaagattatttgaaggtttttcaatgggtaatccaagaatccaaactggtaatttactt 
gtccacttgaaagaatcccctacctcaattttaattgaagccgaagaaagtaaaatacct 
gaaatx:aaaaa ta tgc ttac teat 1 1 ttatgccgatcata t tgagc atcgacgc tggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagttagacaatttttaaatattgaccgaaataatattattgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttctttaatttaaatattagatattactgt 
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MQPHLICLDLDGTU^NDNKEISSYTKQVI^^ 

T PIVWFKGAYVHHPKDKNPICrCHEILDLGIAQNI I QGLQQ YQV SNI I AEVKDYVFINNHD 
PRLFEGFSMGNPR1 QTGNLLVHLKES PTSI LIEAEESKI PE I KNMLTHFYADHXEHRRWG 
APFPVI EIVKLGINKARGI EQVRQFLNT DRNNI IAFGBED^IEMIEYARHGVAMENGLQ 
ELKDVANI^TFNNNEDGIGRYLNDFFNLNI RYYC 
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111. 


gtgaaaccaatggctaagtctaatagtaaagacatcgttttaattggagccggtgtactt 
agcacaacatttggttcaatgt taaaagaaat tgagccagac tggaatatccacgt t tac 
gaacgcttggatcgtcctgcaatcgaaagttcaaacgaaagaaataatgctggtacgggt 
catgcagcattatgtgagttgaactacacagttttacaacctgatggttctatcgacatc 
gaaaaagcgaaagtgattaacgaagagtttgagatttcaaaacaattctggggtcactta 

g tgaaaagcggtagcatcgagaacccaagagaattta tcaatccat taccacacatcagt 
tatgttagaggtaaaaacaatgttaaattcttaaaagatcgttacgaagcgatgaaagct 
ttccctatgttcgataatatcgaatatactgaagacatcgaagtaatgaaaaaatggatt 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
catccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaagttactgttaaaaatcgcctaactggtgagaaattcaaacaagtaact 
gactacgtattcatcggtgctggcggtggagcaattccattattacaaaaaacaggtatc 

cc tgaaagtaaacat t tgggtgga t tcccta tcagtggtcaa t tc t tagc t tgtacaaac 
ccacaagttattgaacaacacgatgccaaagtttatggtaaagagccacctggtacacca 
ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaattcttgaaaaatggttctaacttagatttattc 
aagtc tgttaaaacatacaaca t tacaac 1 1 ta t tagcagcagcagt taaaaacttacct 
ttaattaaatactcatttgaccaagtaattatgacaaaagaaggttgtatgaaccactta 
cgtactttctatccagaagcacgtaatgaagattggcaattatacactgctggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggttaactcacaagaccacactgtaattgcattattaggtgaatcaccaggggcttca 
ac t tcagttt cagt tgcgt tagaagtattagaacgtaact tccctgaatacaaaac tgaa 
tgggcacctaaaat taagaaaatga ttcca tea tacggtgaatca t taa t tgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 

aac 


112. 


MKPMAKSl^RDIVLIGAGVLSTTFGSMLK^^ 

HAALXIELNYTVI/QPIXSSIDIE^ 

YWGKNNVKFrJTORYKAMKAPPMFDNIE^ 

EGTDVI^GELTRKMAKSIEAHPNATVQFljraEVVD 

DYVFIQAGQGAlPliI^KTGIPBSKHLGGFPISGQPXaCTNPQVI^ 

P1HVPELJDTRYIIXK3RI1jLPX3PTANVGPKFI^^ 

LIKYSFI>3VIMTKEGafl3HLRTFYPEARNBDW 

VWSQDHT\nJU^I^SPGASTSVSVAr>EV^ 

KLMRXIRXQTSKDLELGYYEEJ 


113 . 


atgetagaggcacaatt tt ttac tgatac tggac aacatagagataagaatgaagatgeg 
ggtggtattt tttataatcaaactaatcaacaac tttt agt tc tgtgtgatggtaty yg L 
ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatcccgtttt 
gaagcggaaaa tc tta tagaacaacatcaagc tgaaaa t tggt tgcgtaataa tataaaa 
gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 
acaacatgtgtttgtgcacttgtttttgaaaaatcagttgtgatagcaaatgtcggtgat 
tctagagcctatgttattaatagtcgacaaattgaacaaattactagtgatcactcattt 
gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttacacatccacaa 
cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 
aagcgattaaatttttatgattatttattattaaattcagatggattaactgattatgtt 
aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 
caattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 
gc tattgaaggtgataaagta 


114. 


matuitghrdkndaggyTitnvcdgiagghk^ 

gmgttcvcavkswanvgasrayvnsrtsdhsvn^^ 

dynsdgt<^kankrvkgtdligatodnhsk 


115. 

* 

■ 


atggcaaaagaaaaattcgatcgttctaaagaacatgccaatatcggtactatcggtcac 
gttgaccatggtaaaacaacattaacagcagcaatcgctactgtattagcaaaaaatggt 
gactcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcacaatcaatacttctcacattgagtaccaaactgacaaacgtcactacgctcacgtt 

gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac ! 

ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaactcgtgaacacatt 

cttttatcacgtaacgttggtgtaccagcattagtagtattcttaaacaaagttgacatg 

gttgacga tgaagaat tattagaat t ag tagaaa tggaag t tegtgae tta t taagcgaa 

tatgacttcccaggtgacgatgtacctgtaatcgctggttcagcattaaaagctttagaa 

ggcgatgctcaat acgaagaaaaaatc t tagaat t aatggaagc tgtagatac ttac at t 

ccaactccagaacgtgattctgacaaaccattcatgatgccagttgaggacgtattctca 

atcactggtcgtggtactgttgctacaggccgtgttgaacgtggtcaaatcaaagttggt 

gaagaagttgaaatcatcggtttacatgacacatctaaaacaactgttacaggtgttgaa 

atgttccgtaaattattagactacgctgaagctggtgacaacattggtgcattattacgt 

ggtgttgc tcgtgaagacgtacaacgtggtcaagtat tagc tgc tec tggt tcaattaca 

ccacatactgaattcaaagcagaagtatacgtattatcaaaagacgaaggtggacgtcac 

actccattcttctcaaactatcgtccacaattctatttccgtactactgacgtaactggt 

gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 

gtagaattaatcgctccaatcgcgattgaagacggtactcgtttctcaatccgtgaaggt 

aaaccr tact atacrcfatcaggcgttgt tac tgaaa tea ttaaa 


U6. 


MAKEKFDRS EQSHAOTGTIGHVDHGKTTLTAAI ATVL 

ITIl^SHIEYQTDKRHYAHVDCPGHA^ 

I^SIUWGVPALWFLNKVIMVDDEEL^ 

GDAQYBEKI LELMEAVDT YI PTPERDSDKPFMMPVEDVFS ITGRGTVATGRVKRGQIKVG 

EEVEIIGLHDTSKTTVTGVEMFRJXI^ 

PHTEFKAEVYVLSKDEG<3RHTPFFSNYRPQFYFR^ 

VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE j 
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117. 


atgac taagag tgct t tagtaacaggtgcatcaagaggaat tggacgtagtat tgcg t ta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagct 

gaagcagtag tcgaagaaatcaaagctaaaggtg t tgaaag tt t tgcgat tcaagcaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 
gacgtagtattgcgttacaattagcagaagaaggatataatgtagcagtaaactacgcag 
gcagcaaagagaaagctgaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagtt 
ttgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
btagccaatttggttctttagatgttttagtaaataatgcaggtactactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 
tatttaactgtatccaaaaagcaacaccacaaacgccaagacaacgtaguggtgct^uua. 
tcaatttatcaagtgttgttggagcagtaggtaatccgggacaagcaaactatgttgcaa 
caaaagcaggtgttattggtttaactaaatctgcggcgcgtgaattagcatctcgtggta 
tcactgtaaatgcagttgcacctggttttattgtttctgatatgacagatgctttaagtg 

a tgagc t taaagaacaaatgttgactcaaa t tccgttagcacgt tt tggtcaagacacag 
atattgctaatacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 

caatccatgtaaatggtggaatgtacatg 


118. 

* 


MTKSALVTGASRGIGRS IAIjQIjAEEGYNVAVW i AbbKnKAiVAV V a& JJUUUj v JSo^ Aiynw 
VADADEVKAmKEWSQFGSLDV&VN^ 

Hi ft H *^vf" 1 f^vj"J"'*-l- UMliJ J V VVJn V VawrvlUttll X WitifWvV ^ twain imurwtw* 

APGFIVSDMTl>AI#SDELKEQMiyrQIPI^^ 
GMYM 


119. 


atgaaaatt tc tac taaagggagatatggacttacattgatgatttc tc ttgc taaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 

tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt ; 

gctaaaggtggataccaattaagagtgccagcggaagaaatctcagcaggggatattata 

agactgttagaaggtccaattacatttgttgaaagtattgaatcagaaccacctgcgcaa 

aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 

aaata t ttagcggaa tatg tagatacaagtgaagat ttagacgga tacat gttt tatatt 


120. 


MLKISTKGRYGIjTJMELAKKHGBGPT^ 

GAYGGYVLGSEPDAITAGDI OIVLEGPI SLLKCWKMRSLPSVSSGFASGMI* 


121. 


gtggcafcttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaatggtttgttaaagctggagatactattgaagaagacgatgttttagctgaggtacaa 
aacgataaatcagtagtagaaatcccatcaccagtatctggtactgtagaagaagttatg 
gtagaagaaggtacagtagctgtagttggtgacgrttattgttaaaatcgatgcacctgat 
gcagaagatatgcaatttaaaggtcatgatgatgattcatcatctaaagaagaacctgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
at taaagcagtttctgga tctggtaaaaatggtcgtat tacaaaagaagatgtagatgca 
tac t taaatgg tggtgcaccaacagc t tcaaatgaatcagc tgc t tcagc tacaagtgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
acaactgaaaaaatccctgctatgcgtagagcaattgcgaaagcaatggfctaactctaag 
catactgcacctcatgtaacattaatggatgaaattgatgttcaagcattatgggatcac 
eg taagaaa 1 1 1 aaagaaatcgcagc tgaacaaggtac taagt t aaca t tc 1 1 acct tat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgcagcagacact 
gatagaggattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaatt^iatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
atgaaaggtgctacatgcacaatcagtaatatcggttcagctggtggacaatggttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
cacagacaaattgatggtgcaactggccaaaatgcaatgaatcacattaaacgtttatta 
aataatccagaattattattaatggagggg • 


122. 


MAFEFRLPDIGEGIHEGEIVKWFVKAG33TIEEDDVLflEVQl^ PS PVSGTVEEVML 

VEEGTVAWGXJVXVKIDAPDAEDMQFKGHnDDSS SKEEPAKEEAPAEQAFVATQTEEVDE 

NRTVKAMPSVRKYAREKGVircKAVSG^ 

EVaETPAAPAAWLEGTOFPETTEKIPAMRRAI^ 

PJKKFKKlAAEQGTKLTFIiPYWK&LVSAI^^ 

DRGLLVPVVKHADRKSIFXJISDEINEIAVKARIX3KLTAD 

PVINHPEVAJLGIGRIAQKP:n7KIX3EIVAAF^^^ 





atgctaaacagagaaaataaaacggcaataacaaggaaaggcatggtatccaatcgatta 
aa taaat tt tcgat tagaaagtac acag tgggaacagcatcaat tttagtaggtacaaca 
t taa tt tt tggtc tggggaaccaagaagcaaaggc tgcagaaag tactaa taaagaat tg 
aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 
ctaaatcaagaagacaatactaaaaatgataatcaaaaagaaatggtatcatctcaaggt 
aatgaaacgacttcaaatgggaataaattaatagaaaaagaaagfcgtacaatctaccact 
ggaaa taaag ttgaag 1 1 tcaac tgccaaatcaga tgagcaagc t tcaccaaaa tctacg 

aatgaagatttaaacactaaacaaactataagtaatcaagaagcgttacaacctgatttg 

caagagaataaatcagtggtaaatgttcaaccaactaatgaggaaaacaaaaaggtagat 

gccaaaactgaatcaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 

actcttgttgataacaatagtaattcaaataatgaaaataatgcagatatcattttgcca 

aaaagtacagcacctaaacgtttgaatacaagaatgcgtatagcagcagtacagccatca 

tcaacagaggctaaaaatgttaatgatttaatcacatcaaatacaacattaactgtcgtt 

gatgcagataaaaacaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 

attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 

gtacaagtatatggattgaatccggaagatattaaaaatattggtgatattaaagatcca 

aataatggtgaaacaattgcgactgcaaaacatgatactgcaaataatttaattacatat 

aca tttacagat tatg t tgatcgatttaattctgtacaaa tgggaat taattattcaat t 

tatatggatgctgatacaattcctgttagtaaaaacgatgttgagtttaatgttacgata 

ggtaatac tacaacaaaaacaac tgctaacattcaatatccagat tatgttgtaaatgag 

aaaaa ttcaa t tggatcagcgt tcac t gaaacagt t tcacatgt tggaaataaagaaaa t 

ccaggg t ac t ataaacaaacga 1 1 ta tg taaa tccat cggaaaa t tc t t taacaaat gcc 

aaac taaaag ttcaagc 1 1 accac tcaagttatcctaataatatcgggcaaataaataaa 

gatgtaacagatataaaaatatatcaagttcctaaaggttatacattaaataaaggatac 

gatgtgaatactaaagagcttacagatgtaacaaatcaatacttgcagaaaattacatat 

ggcgacaacaatagcgctgttattgattttggaaatgcagattctgcttatgttgtaatg 

gttaatacaaaattccaatatacaaatagcgaaagcccaacacttgttcaaatggctact 

ttatcttcaacaggtaataaatccgtttctactggcaatgctttaggatttactaataac 

caaagtggcggagc tgg tcaagaagtatataaaat tggtaactacgtatgggaagatac t 

aataaaaacggtgttcaagaattaggagaaaaaggcgttggcaatgtaactgtaactgta 

tttgataataatacaaatacaaaagtaggagaagcagttac*taaagaagatgggtcatac 

ttgattccaaac t tacc taatggagat taccg tgtagaat tt tcaaact taccaaaaggt 

tatgaagtaaccccttcaaaacaaggtaataacgaagaattagattcaaacggcttatct 

tcagt ta t tacag t taatggcaaagataac t ta tc tgcagac ttaggtat 1 1 acaaacc t 

aaatacaacttaggtgactatgtctgggaagatacaaataaaaatggtatccaagaccaa 

gatgaaaaaggtatatctggcgtaacggtaacattaaaagatgaaaacggtaacgtgtta 

aaaacagttacaacagacgctgatggcaaatataaatttactgatttagataatggtaat 

tataaagttgaatttactacaccagaaggctatacaccgactaeagtaacatctggtagc 

•gacattgaaaaagactctaatggtttaacaacaacaggtgttattaatggtgctgataac 

atgacattagatagtggattctacaaaacaccaaaatataatttaggtaattatgtatgg 

gaagatacaaataaagatggtaagcaggattcaactgaaaaaggtatttcaggcgtaaca 

gttacattgaaaaatgaaaacggtgaagttttacaaacaactaaaacagataaagatggt 

aaatatcaatttactggattagaaaatggaacttataaagttgaattcgaaacaccatca 

ggttacacaccaacacaagtaggttcaggaactgatgaaggtatagattcaaatggtaca 

tcaacaacaggtgtcattaaagataaagataacgatactattgactctggtttctacaaa 

ccgacttacaacttaggtgactatgtatgggaagatacaaataaaaacggtgttcaagat 

aaagatgaaaagggcatttcaggtgtaacagttacgttaaaagatgaaaacgacaaagtt 

ttaaaaacagttacaacagatgaaaatggtaaatatcaattcactgatttaaacaatgga 

acttataaagttgaattcgagacaccatcaggttatacaccaacttcagtaacttctgga 

aatgatactgaaaaagattctaatggtttaacaacaacaggtgtcattaaagatgcagat 

aacatgacattagacagtggtttctataaaacaccaaaatatagtttaggtgattatgtt 

tggtacgacagtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtt 

aaagttactttattaaatgaaaaaggcgaagtaattggaacaactaaaacagatgaaaat 

ggtaaatactgctttgataatttagatagcggtaaatacaaagttatttttgaaaagcct 

gctggcttaacacaaacaggtacaaatacaactgaagatgataaagatgcagatggtggc 

gaagttgacgtaacaattacggatcatgatgatttcacacttgataatggctactacgaa 

gaagaaacatcagatagcgactcagattcggacagcgactcagattcagacagagactca 

gactcagatagtgattcagactcggatagcgattcagattcagacagcgattcagattca 

gatagcgattcagattcagacagagactcagatagtgattcagactcagatagcgactca 

gattcagacagcgactcagattcagacagcgactcagactcagatagtgattcagactca 

gatagcgactcagattcagacagcgactcagactcagacagcgactcagactcagatagt 

gac tcaga t tcagat age gac t caga t teggacagegat tcagac tcaga t agegae tea 

gat teagatagega t teggae tcaga tagegae tcagat tcaga tagt gat tcagac tea 

gatagcgactcagattcagacagcgactcagattcggatagcgactcagattcagacagc 

gactcagactcggatagtgattcagactcagatagcgactcagactcagatagcgattca 

gattcagatagcgactcagactcagacagcgattcagactcagacagcgactcagactca 

gatgcaggtaagcacacacctgttaaaccaatgagtactactaaagaccatcacaataaa 

gcaaaagcattaccagaaacaggrtaatgaaaatagcggctcaaataacgcaacgttattt 

ggcggattattcgcagcattaggatcattattgttattcggtcgtcgtaaaaaacaaaat 

aaa " - 
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124 MLNREl^TAITRKGMVSNRLNKFSrRKYTVQTAS ILVtOTUPGtiGNQEAKAAKSTNKKL 
NEATTSASDNQSSDKVDMQQI^EIE^ 
GNKVEVSTAKSDEQASPKSTNEDLN^ 

AKTESTTLNVK SDAIKSNDETLVDNNSNSNNEKNAD 1 1 LPKS T APKRLKTRMRIAAVQ P S 
STEAKNVNDLITSNTTLTW 
VQVYGIOTEDIKNIOTIKDPI^ETIAT^^ 
YMDADTI PVSK1©VEFNVTIGWT^ 

PGYYKQTIYVNPSSNSLTNAKLKVQAYHSSYPWNIGQINCTVTDIKiy 
CfVNTKELTDVTNQYLQKI TYC^NNSAVIDPGNADSAYWMVNTKFQYTNSESPTLVQMAT 
LSSTGNKSVSTGNALGFTHNQSGGAGQEVYKIGNYVWEDT^ 
FDNNTOTKVGEAVTKEIX3SYLIF1^ 
SVITVNGKDNLSADttSIYKPRmXOTVW^^ 
KTVTTDAimYKFTDIiDICTY^ 

MniDSGPYKTPKyNIX5NYVWE17ENKDGKQDSTEKGI SGVTVTLKNENGEVLQTTKTDKDG 
KYQFT^ENGT^rtCVEFETPSGYTPTQ^^ 

WYDSNEOX^QDSTEKGIKBVK\rc 

DSDSDSDSDSDSDSDSDSDSDSDSDSDRDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSI>SDSDSDSDSDSDSDSDSDSDSE>SI^ 

PVKPtt5TTKPHHNKAK&LPETX23BNSG^^ 

125 . ttggcaggtcaagctgfcccaatatggaagacatx:gtaaacgrtagaaactacgcgagaatt 
tcagaagtattagaatCaccaaaettaatagaaattcaaactaaatcttacgagtggttc 
ctaagagaaggttcaatcgaaatgtttagagacatttctccaattgaagactttactggt 
aatttgtcattagagtttgtggattaccgtttaggagaaccaaaafcatgatfctagaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgfcaaaagtgcgtctaatcatt 
aaagaaacaggagaagttaaagaacaagaagtctttatgggtgatttcccattaatgact 
gatacaggtacgttcgttatcaatggtgcagaacgtgtaatcgtatctcaattagttcgt 
tcaccatccgtttatttcaatgaaaaaatcgacaaaaatggtcgtgaaaactatgatgca 
acaattattccaaaccgtggtgcatggttagaatatgaaacagatgctaaagafcgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgttacgfcgcattaggt 
ttctcaagcgaccaagaaattgttgaccttttaggtgacaatgaatatttacgtaatact 
ttagagaaagacggcactgaaaacactgaacaagcgttattagaaatctatgaacgttta 
cgtccaggtgaaccaccaactgttgaaaatgctaaaagtctattsrtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgttataaaacaaacaaaaaattacat 
ttaaaacatcgtttatttaatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgatcgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtttgaattgcatggtagcgttatagacgag 
ccagtagaaattcaatcaatfcaaagtatatgttcctaacgatgatgaaggtcgtacgaca 
actgtaattgrgtaatgctttccctgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttacttctttaaettattaagcggtattggatatacagatgatatt 
gaccafc t taggtaaccgtcgt ttacgttctg taggtgaattac tacaaaaccaattccgt 
atcggtttatcaagaatggaaagagctgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatattcgacctgttatcgcatctattaaagaattc 
ttt^tagctctcaatt^tcacaattxsatOTaccaagcaaacccat.tagctgagttaacg 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtacgtgacgttcactactctcactatggccgtatgtgtccaattgaaacacctgag 
ggaccaaacattggattgattaactcattatcaagtCatgcacgtgtaaatgaattcggc 
tttattgaaacaccatatcgtaaagttgatttagatacacatgctatcactgatcaaatt 
gac tat t taacagctgac gaagaaga tagc t a tg t tgbagcacaagcaaae tc taaafc t a 
gatgaaaatggtcgtctcatgrgatgatgaagttgtacgtcgcttccgtggcaacaataca 
gttatggctaaagaaaaaatggattatatggatcftatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtgcattgatgggtgcg 
aacatgcaacgtcaagcagt^cctttgatgaatccagaagcaccatttgttggtacaggt 
atggaacacgtcgcagcacgtgattctggtgcggccattacagctaagcacagaggtcgc 
gttgaacatgttgaacctaatgaaattcttgttcgtcgtctagttgaagagaacggcgtc 
gagcatgaaggtgaatt^gatc^ctatccattegctaaatttaaacgttcaaactcaggt 
acacgt tacaaccaacgtccaatcgtfcgcagttggagatgttgt tgag tataacgagatt 
ttagcagatggaccatctatggaattaggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaaetatgaggatgccgttatcatgagtgaaagactt 
gtgaaagatgacgtgtatacttctattcatattgaagagtatgaatcagaagtacgtgat 
actaagttaggacctgaagaaatcacaagagatattcctaatgtttctgaaagtgcactt 
aagaacttagacgatcgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
fctag^tggt^aagtaacgcctaaaggtgtaactgagttaactgccgaagaaagattgtta 
catgcaatctttggtgaaaaagcacgtgaagttagagatactttattacgtgtacctcac 
ggcgctggcggtatcgttcttgatgcaaaagtattcaatcgcgaagaaggcgacgataca 
ttatcacctggtgtaaaccaattagtacgtgtatatatcgttcaaaaacgtaaaattcat 
gttggtgataagatgtgtggccgacatggtaacaaaggtgtcatttctaagattgttcct 
gaagaagatatgccttacttaccagatggacgtccgatcgatatcacgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatcttggtattcacgtCgcaecaccagtatttgacggtgcaaacgatgacgatgta 
tgg tcaacaat tgaagaagc tggtatggc tcgtga tggtaaaac tgtact t ta tgatgga 
cgtacaggtgaaccatt.cgataaccg1^itttcagtaggtgtaat:gtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaca 
caacaaccac t tggcggtaaagcgcaat tcggtggacaacgt t ttggtgagacggaggta 
tgggcac ttgaagcata tggtgctgcatacacattacaagaaatc ttaact tacaaatcc 
gatgatacagtaggacgtgtgaaaaeatacgaggctattgttaaaggtgaaaacabctct 
agaccaagtgttccagaatcattccgagtattgatgaaagaattacaaagtttaggttta 
gatgtaaaagttafcggatgagcaagataatgaaatcgaaatgacagacgttgatgacgat 
gacgttgtagaacgcaaagtagatttacaacaaaatgatgctcctgaaacacaaaaagaa 
gttactgat 



J 
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126. 


MAGQWQ YGRHRKRRNYARI SEVLEI>PNLIEIQTKSYEWFtiREGLIEMFRDI S P IEDFTG 
NLSLEFVDYRLGEPKYDI^BSKNRDATyAAPLRVKVRLIIKETGEVKE^ 
DTGTFVXKGAERVTVSQLVRSP SVYFNEKI DKNQRENYDATII PNRGAWLE YETDAKDW 
YVRIDRTRKLPLTVLLRALGPSSDQEIVDIil^DNBYLROTLEKIX? 
RPGEP PTVENARSLL YSPJFTDPKRYDIASVGRYKTNKKL^ 

EIWEEGTVLDRRKIDEIMDVLESNANSEVFELHG8VIDEPVE IQSIKVYVPNDDEGRTT 

TVIGNAFPDSEWCITPADIIASMSYFFNLLSGIGYTDD^^ 

IGLSRMERWRERMSIQDTESITPQQI^ 

HKRRLSAIX3PGGLTREiUiQraEVRIJvH 

F I ET P YRKVDLDTHAI TDQIC YLTADE^S YWAQ AN SKLD EMJRF>TODEWCRF11GNNT 

VMAKEKMDYMDVS PKQ WSAATACI PFLEI^DSNRAIjMGANMQRQAVPLMNPEAPFVGTG 

MEHVAARDSGAAXTAXHRGRVEHVESNEI LVRRLVEENGVETiEGELDRYPLAKFKRSNSG 

TCYNQRPrVAVGDWEYNBIIiADGPSIffiLGEMM^3^^ 

VKDDVYTSIHIEEYBSRRQRDTKLGPEEITRDIPIWSESALKI^OT 

I L VG KVT PKGVTELTAEERLLHAI FGEKAREVRDT S LRVPHGAGG IVLDVKVFNREEGDD 

TLS PGVNQLVRVY IVQKRKIHVGDKKCX3RHGNKGVT SKIVPEEDMP YL PDGRPIDIMLNP 

IVGVPSRMNIGQVLELHUmAiCI^^ 

GRTGEPFDNRI SVGVMYMLKL AfMVDDKIxHAR^TGPy SIiVTQQPLGGKAQFGGQRFGEME 
VW ALEAYQ AAYTLQE I LTYKS DOTVGKVKTYEAJVKGENI SRPSVPESFRVLMKELQSLG 
IJWKVMDEODNEI EMTDVDDDDVVERKVDLQQNDAPETQKS Y 


127. 

• 


atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaatacatggctagagaattttcattagaaaaaactcgtaatatcggtatcatggctcac 

at tgatgc tgg taaaacgac tacgactgaacgtat tctttat tacactggccgtatccac 

aaaattggtgaaacacacgaagg fcgc t tcacaaatggactggatggagcaagaacaagac 

cgtggtattactatcacatctgctgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgtgta 

cttgacggagcagttacagtacttgatgcacaatcaggtgttgaacctcaaactgaaaca 

gtt tggcgtcaggc tacaac ttatggtgttccacgtatcgtat t tgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttacaagctaac 

gctgc tccaatccaattaccaat tgg tgcggaagacgaat tcgaagc aatcattgact ta t 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

attcctgaagaccacttagatagagctgaagaagctcgtgctagcttaatcgaagcagtt 

gcagaaactagcgacgaattaatggaaaaatatcttggtgacgaagaaatttcagtttct 

gaat taaaagaagctatccgccaagctac tactaacgtagaattctacccagtact ttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

ccttcaccactagacgttaaaccaattattggtcaccgtgctagcaaccctgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaagttatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtacaatgacatctggt 

tcatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacaaatg . 

cacgctaactcacgtcaagaaatcgatactgtatactctggagatatcgctgctgcggta 

ggtctfaaagatacaggtactggtgatactttatgtggtgagaaaaatgacattatcttg 

gaatcaatggaattcccagagccagttattcacttatcagtagagccaaaatctaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaacattccat 

gcacacactgacgaagaaactggacaagttotcatcggtggtatgggtgagcttcactta 

gacatcttegtagaccgt^t^aagaaagaattcaacgrttgaatgtaacgtagg-tgct.cca 

atggtttcatatccrtgaaacattcaaatcatctgcacaagttcaaggtaaattctctcgrt 

caatcbgrgtggtcgtggtcaatacggtgatgttcacattgaattcacaccaaacgaaaca 

ggcgcaggtttcgaattcgaaaacgctatcgttggtggtgtagttcctcgtgaatacatt j 
ccatcagtagaagctggtct taaagatgc tatggaaaatggtgttt tagcaggt tatcc t 

t taattgatgt taaagctaaat tatatgatggttcatacca tgatgtcga t tcatc tgaa i 

atggccttcaaaat tgc tgcatcattagcacttaaagaagc tgctaaaaaatgtgatcct 

gtaatc ttagaaccaatgatgaaagtaactattgaaa tgcc tgaagagtacatgggtgat 

a tea t gggtgacg t aa ca t c t cgt cgtggacgtg t tga tgg tatggaacc tegt ggtaat 

gcacaagttgttaatgcttatgtaccactttcagaaatgttcggttatgcaacatcatta 

cgttcaaacactcaaggtcgcggtacttacactatgtacttcgatcactatgctgaagtt 

ccaaaatcaatcgctgaagatattatcaagaaaaataaaggtgaa 


128. 


MAREPSLEKTRNI GIMZ^HIDAGKTTTTEIIILYYTGRXHK^ 

ITI TSAATTAAWEGHRVNI IDTPGHVDFTVEVERSIJIVIJ>^VTVLDA^ 

RQATTYGVPRr/F^NKMDKLGANF^ 

MKC3n£YTNDLGTEIEEI^ SVSEL 
KEAIRQATTNVBFYPVLCOTAFKH^^ 
AKADDSAEFAALAFKVMTDPWGKLTFTRWSGTMT^ 
NSRQEIDTVYSGDIAAAVGiE03TGTGiynXGEKKD 

DK^QALVKLQEEDPTFHAHTDEETGQVI IGGMGELHLDILVDRMKKEFNVEOJVtSaPK^ 
SYRETFXS&M2VQGKFSRQSGGRGQYOTVHIEFTP 

LE PMMKVT IEMP EE YMGD ZMGDVT S RRGRVDGMEP RGNAQ WNAYVPLSEMFGYAT SLRS 
OTOGRGTYTMYFDHYAEVPKSIAEDI IKKNKGE 


129. 


a t gactaaaaaagcagcaac tat cc tagcaaacgaa u c ugaaga cat. agaaca c ucaagc 
cc taaagaggcattagagaatgcaggctttaatactgtagtgattggagatactgcaaat 
agtgaagttgttggtaaacacggtgaaaaagttactgtcgatgtaggcattgcagaagct 
aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 
ggagatacagaagg tcga tatggcacat t tgctaaa tac 1 1 tactaaaaatgatgtacca 
acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 
acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 
oatCTaatcacrtaat ttirtaaacaacsLat^ttCTtaacaaatcaaCTtaccacracaatttaaat 

gattttaatcgagaaatcgttaaacaattacaa ! 


130. 


MTKKVAI I LANEFEDI EYS S P KZEALENAGFNTW I GDTANS EWGQOiGEKVTVDVG IAEA 

KPEDYDALLIPGGFSPDHLRGDTEG^YGTFAETFTKNDVPTFAICTGPQn 

TLTAVLNVRKDLSNAGAHVVDESVVVDNNIW 


131. 


atggctaatcatgaacaaatcattgaagcgattaaagaaatgtcagtattagaattaaac 
gacttagtaaaagcaattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagctggtggcgctgacgctgcagcagaaaaaactgaatttgacgttgagtta 
ac t tcagc tggttcatc taaaat caaag t tg ttaaagctgttaaagaagcaac tgg 1 1 ta 
ggat taaaagatgc taaagaatt agtagaeggage t cc taaagtaa tcaaagaagc t tta 
cc t aaagaagaagc tgaaaaac t taaagaacaa ttagaagaag t tggagc tac tgt agaa 
ttaaaa 


132. 


MANHEQI I EAIKEMSVLELNDLVKAI EEEFGVT AAAPVAVAGAAGGADAAAEiCrEFDVEIi 
TS AGS SKJCKVVKAVKEATGLGLKDAKELVDGAPKVI KEALPKEEAEKLKEQLEEVGATVE 
LK 
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133. 


ctggaattacaattagcaattgatttattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggc 
ttaccagcagttaaacatatggcagacaacattagtaatgtaaaagtattagcagacacg 
aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggatgca 
attacaatactaggtgttgcagaagatgcatcaattaaagcagctattgaagaagctcat 
aaaaataataaac^ttactagttgatatgattgctgttcaagatttagaaaaacgtgca 
aaagaactagatgaaatgggtgctgattatattgcagtacacactggttatgatttaca^ 
gcagaagggcaatcaccattagaaagtttaagaaccgttaaatctgttattaaaaactcc 
aaaattacagtagcaggtggaattaaaccagatacaattaaagatattgtcgctgaaagc 
cctgatcttgttattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaatgtcgcgctgcaatcgaacrartaag — — 


134. 


""melolaidllnkedaabiankvkdyw 

^IJDEMGADYI AVHTGYDLQAEGQ SPt^SIiRTV^SVXKNSKVAVAGGIKPDTIKDlVABS 

PDLVIVGGGIANADDPVEAAKQCRAAI EGK — _ 


135. 

• 


atgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtggtacc 
ggtggtaaacaaagcagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
cctgttggtcaagatccbcatgaatatgaagttaaacctaaagatattaaaaagttaact 

gacgc tgacg t tat 1 1 ta tac aacggat t aaac c cagagac cggcaacgg 1 1 y y u u uy 

aaagccttagaacaggctggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 

gatgttaaacctatctatttaaacggtgaagaaggcaacaaagataaacaagatccacac 

gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 

gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 

ttggaaaaattaaataatgacagtaaagacaaatttaatgacattccaaaagaacaacgt 

^ ^ a *- a j* a<Ti*CTa^a»t<Tcc fc tcaaa tac 1 1 ctcaaaacaa tacggta 1 1 acacca 
ggttatatttgggaaattaacactgaaaaacaaggtacacctgaacaaatgagacaagct 
attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagatatctttggtgaagtgtacaca 
gattcaatcggtaaagaaggcactaaaggtgactcttactacaaaatgatgaaatcaaat 

attgaaactgtacacggaagcatgaaa 


136. 

• 


MKKLVPIXLAIiLLLVAACGTG^ 

FVGQDPHEY"EVKPKDIIO£LTOADVILYN^^ 

DVKPIYIJIGEEXSNKDKQDPH^ 

LEKLNNDSKDKFNDI PKEQRAtniTSBG2kFKYFSKQYGITPGYIWSTNTEKQGTPEQMRQA 
IEFVKKHECLKHIiVETSVDKXAMESIiSEETKKDIFGEV^ 

IETVHGSMK — — 


137 


atgacaactgatattttgaacatttctgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagctttgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatcattctaaaaacttagtaattcaacataataatacgattgcgtac 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatttgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gcaagc t tt tataaccatgt tatcatcgttactgaagaaagcgccgaagtcacatatg 1 1 
gaaaa t tac ttatc aaa tgcat ctgg tgaaggaaatcaat taaatat tac etc tgaagug 
attgctggtgcaaattcaaatatcacatatggctcagtggactatatggataaaggcttt 
acaggtcatatcattcgacgtggtattactgaagcggatgcctcaattaattgggcacta 
ggtttaatgaatgagggtagccaaattattgataatacaacaaatttatttggtgatcgt 
txraacaagttcacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 
tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacatggtgttatg 
aaagaacatgcatcgtctgtatttaatggtatcggctacattaagcatggtggaactaaa 
tcaattgctaatcaggaatcacgtgtattaatgttatctgaacatgctcgtggtgacgcg 
aatcctattttattaattgatgaagatgatgtacaagctggtcatgctgcatcagtaggt 
cgtgttgatccagatcaactttactatttaatgagtcgtggtatttctcaaagagaagcg 
gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatcgaagac 

gttaaacgtcaattgagagaagtaattgaacgcaaagtttctaaa 








138. 


fflTOIIJSaSIEQLVDYSKAHircPSWICTELRK^ 
HDVKGX^QSLSQLPESVREIIPVDHSKm»VI<»nOT 
LMNHSDLVQKYFMKDAVTVDEHRITALHTALVWGGVFVYVP 
ASF YNHVI IT^EESAEVTYVENYLSNASGEGNQIM 

TGHI IRRGITEADASINWALGLMNEGSQI IDNTTNLFGDRST S SLKSVWGTGEQKINIjT 
SKIVQYGKETDGYILKHGVMKEHASSVFNGICT 

NPII*I/IDBDDV(3AGHAASVGR7DPDQI*YYLMSRGI SQREAERLVIHGFLDPVWELPIED 

VKRQLREVTERKVSK . . 





139 attrattcaagaatatgatgtaatcgttataggtgcgggacatgcaggtgtagaagcaggt 

139> ItKcScaag^ 

gcatttatgccatgtaacccatctgtaggtggaccagctaaaggtatcgttgttcgtgaa 

atcgatgctttaggtggacaaatggcaaaaacaatcgataaaacacacattcaaatgaga 
atgttaaatacaggtaaaggacctgctgtaagagcactaagagcgcaagcagataaagta 
ctttatcaacaagaaatgaaacgcgtgattgaagatgaagaaaatttgcatataatgcaa 
ogtatggtagacgaacttattatagaagataatgaagttaaaggtgtacgtacaaatatt 
ggtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 
atcattttaggtaatatgaagtattcaagtggaccaaatcaccaattaccatcaatcaca 
ttatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacacca 
ccgcgtgtaaattcaaaaacaattgactattcgaagactgaaatacaaccaggtgacgat 
gtaggtcgtgcattcagctttgaaacaacagaatatatattagatcaattgccatgttgg 
ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 
atgtattcagggatgattaaaggaaccgggccacgttattgcccttcaattgaagataaa 
tttgttcgatttaatgataagccgcgacatcaacttttcttagagcctgaaggtcgtaat 
acaaatgaagtatatgtgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 
atgttagagacgataccaggtcttgaaaaagcagatatgatgcgtgccggctacgcaatt 
gaatatga tgcgat tgtgccaacgcagttatggcc tacac ttgaaacgaaaatgattaaa 
aacttatatactgcaggtcaaattaatggtacatctggttatgaagaagcagcaggacaa 
ggattgatggcaggtattaacgctgcaggtaaagtgttaaacacaggcgaaaagatatta 
agtcgttcagatgcatatattggtgtcttaatcgatgatcttgtaactaaaggtactaat 
gaaccttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
gcacgttttaatgaaaaacgtcagcaaattgatgcggaaattaagcgtttatcagatatt 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatggtattttagctatcgatttattacgcagacctgaaatgacttacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
atggaagagaagaaaattccagaagacttagattatagtaagattgatagtttggcgact 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagcttctagaata 
tcaggggtaaatccagcagacatatctatattattgatttacttagaacaaggtaaactc 

caaagggtgagtgac 



140. 



141. 



MVQEYDVTVI GAGHAGVEAGIAS ARRGAKTLMLTIMJ^ IVWE 

GMVDELI IEDNEVKGVRTNIGTEYLSKAVI ITTC?TFT«RGEI ILGNMJttrSSCTMHQLPSIT 

LSDNLRELGFDIVRFKTGTPPRWSKTXDYSKTEIQPGDDVGI^ 

LTYTNAETHIWIDDNLHIiSAMYSG^ 

TNEVYVQGLSTSLPEEiVQRQMLETI PGLEKMJMMRAGT^^YBATWTQLV^LETKMIK 
EPYRLLTSRAEYRIiLLRHDlvfADLR^ 

RIKPlffiHTQAIIEQHGGSPJliKDGIIiAIDI/LRRPEMTYDII^ 
QTKYEGYINKSLQC^KVKRMEEKKIPEDLiySfSKIDS 

SGVNPADISILItlYLEQGKLQRVSD 



LMINEREVFI LI YLDNAAXTKAFEEVLDTYLKVNQ SMYYNPNS PHKAGLQANQLLQQART 

QINAMINSKTItfltrW 

AHEGFlCVKYVWKKDGS:nn^EH^ 

KAHFHVIlflVQAFGKI SMDLNNIDSISLSGHKFNGI^GQG^LVNHIGJWEPTVHGGGQEY 
GVRSGTVNLF^TOIAMVKAM 

FVLNISFPGVKGEVLVNAFSKYDIMI OTTSACSSKRNKLNEVLAAMGliSDKSIEGSIRLS 
FGATTTKEDIARFKEIFIIIYKEIKSLIjK 



142. 



MNKQQKEFKSFYSIRKSSLGVASVAI STLLIJiMSNGE&QAAAEETGGTNTEAQPKTEAVA 
SPTTTSEIDVPETRPVANAVSTVSNXEVF^ 

TVPII^QELREAXKNPAIKBKDHSAPN^P IDFEMKKKDGTQQFnTfAS SVKPARVIFTD 
SKPEIELGLQSGQFWRKFEVYEGO^^ 

HFNNKEEKYDYTLMEFAQ P XYNSADKFKT EEI) YKAFJCLLAPYKKAKTLEIU2 VYE LNKIQD 

KLPEKLKAEYKKXLEDTKKAIJDEQVKSAITE^ 

SMMOTFVXHPa^CTCM^ 

VEGKTLYDAIVKVHVKTIDYDGQYHV^^ 

P SKPTP SPVEKESQKQDSQKDDNKQIjP s vekenbas SESGKGVTLATKPTKGEVES s stt 
PTKWSTTQNVAIOTTGSSKTTKDWQTSA^ 

OTQENKAKSLPQTGEBSMKDIimiP 



WO 02/059148 PCT/EP02/00546 

- 38 - 



143. 



atgagctggtttgataaattattcggcgaagataatgattcaaatgatgacttgattcat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgactcattactg 
cctcaaaataatgatafcttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gcttatgaaaatgaaaatgttgaacaatctgcagatactatttcagatgaaaaagaacaa 
taccatcgagactatcgcaaacaaagccacgattctcgttcacaaaaacgacatcgccgt 

agaagaaatcaaacaac tgaagaacaaaat tatagtgaacaacgtgggaattc taaaata 

tcacagcaaagtataaaatataaagatcattcacattaccatacgaataagccaggtaca 

tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 

tattctaataatacaaatcatcgtgctaaagattcaactccagattatcacaaagaaagt 

t tcaagac t tcagagg t accgtcagc tatttttggcacaatgaaacc taaaaagttagaa 

aatggtcgtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 

gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 

aatgatagtgttgtcaaacaaggaactgcatctaaatcatctgatgaaaatgtatcatca 

acaacaaaatcaa tgcc taatta t tcaaaag t tgataa bac ta tcaaaat tgaaaa tat t 

tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 

cgtcgatttaaaaaagcgttgcaacaaaagcgtgaagaacataaaaacgaagagcaagat 

gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 

agttcattaaatgatgatagtgacttaacagataatagtacagatgctagtcagcttcat 

acaaatggcatagagaatgaaactgtatcaaatgatgaaaataaacaagcgtcaatacaa 

aatgaagacactaatgacactcatgtagatgaaagtccatacaattatgaggaagttagt 

ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 

acgtc tcaaca tcaa tcagcac tacaacataacg t tgaagt aaatgataaaga tgaac ta 

aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 

tattcaggaagtcaaatcgatgatgcagaattttatgaattaaatgatacagaagtagat 

gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 

gacgctcctaaaacgcaagagtacgcagtaactgaatctcaagtaaataatatcgataaa 

acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaataaactta 

agtgtcaactcattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaagc 

atgaatgaaatagaaaagaataacgcagaaattacagaaaatgtgcaaaacgaagcagct 

gaaagtgaacaaaatgtcgaagagaaaactattgaaaacgtaaatccaaagaaacagact 

gaaaaggtttcaactttaagtaaaagaccatttaatgttgtcatgacgccatctgataaa 

aagcgtatgatggatcgtaaaaagcattcaaaagtcaatgtgcctgaattaaagcctgta 

caaagrtaagcaagctgtgagtgaaagaatgcctgcgagtcaagccacaccatcatcaaga 

tctgattcacaagagtcaaatacaaatgcatataaaacaaataatatgacatcaaacaat 

gttgagaacaatcaacttattggtcatgcagaaacagaaaatgattatcaaaatgcacaa 

caatattcagagcagaaaccttctgttgattcaactcaaacggaaatattfcgaagaaagt 

caagatgataatcaattggaaaatgagcaagrttgatcaatcaacttcgtcttcagtttca 

gaagtaagcgacataactgaagaaagcgaagaaacaacacatccaaacaatactagtgga 

caacaagafcaatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 

gatacagctaatgaaaatagacctcggacgaaccaacaagatgttgcaacaaatcaagct 

gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttca 

ttactagaagaaccacaagttattgagtcggacgaggactggattacagataaaaagaaa 

gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 

ggtccaagtgttacaagatttgaattatcagttgaaaaaggtgttaaagtttcaagaatt 

acggcattacaagatgacattaaaatggcattggcagcgaaagatattogtatagaagcg 

cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 

aacttacgttctattattgaatctccaagttttaaaaatgctgaatctaaattaacagtt 

gcgatggggtatagaattaataabgaaccattacttatggatattgctaaaacgccacac 

gcactaattgcaggtgcaactggatcagggaaatcagttcgtatcaatagtattttgatg 

tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 

gttgaattagctccttataatggtttgccacattcagttgcaccggtaattacagatgtc 

aaagcagctacacagagtttaaaatgggccgtagaagaaatggaacgacgttataagtta 

tttgcacattaccatgtacgtaatataacagcatttaacaaaaaagcaccatatgatgaa 

agaatgccaaaaattgtcattgtaattgatgagttggctgatttaatgatgatggctccg 

caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 

atgttag tagc tacgcaaagaccatctg tcaatgtaat tacaggt ttaattaaagccaac 

ataccaacaagaattgcatttatggtatcatcaagtgtagattcgagaacgatattagac 

agtggtggagcagaacgcttgttaggatatggcgatatgttatatcttggtagcggtatg 

aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 

gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 

aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 

gaaggacatatttcaacatcattaatccaaagacatttccaaattggctataatagagca 

gcaagaattatcgatcaattagagcaactcggttatgtttcgagtgctaatggttcaaaa 

ccaagggatgtttatgttacggaagcagatttaaataaagaa 



» 
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atgcctaaacgtaatgatatcaaaacaattttagtaatagggtctgggccaattatcata 

ggtcaagcagctgaatttgattatgctggaacacaagcatgtctagctttaaaagaagag 

ggatatcgagttattcttgtaaattcaaatccagcgacaatcatgactgataaggaaatt 

gcggataaagtatatatcgaaccgttaactcatgattttatagcgcgaattatacgtaaa 

gagcaacctgacgctttacttccaactttaggtggtcaaacaggtttaaacatggcgatt 

caactacacgaaagtggtgtgcttcaagataataacgtccaattattaggaactgagcta 

acatcaattcaacaagcagaagaccgtgaaatgtttagaacattaatgaatgatttaaac 

gttcctgtaccagagagtgacattgtaaatacagtagagcaagcctttaaattcaaagag 

caagtgggatacccgctaattgttagaccggcatttacgatgggtggtaccggaggcggt 

atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 

gcaacgcaatgtttattagaaaaatctatcgcaggttttaaagaaatcgaatacgaagta 

atgcgtgataaaaacgataatgccatcgttgtatgtaacatggaaaatattgatccagtt 

ggtattcatacaggcgattcaattgttgtggctcctagtcaaacattatcagatgtt^g 

tatcaaatgttacgtgatgtttcattaaaagttattcgagctttaggtatcgaaggtggt 

tgtaatgttcaattagcattagatccccattcattcgattattatattatagaagtaaat 

ccgcgtgtatcacgttcatcagcgttagcttcaaaagcaacaggatatcctattgcaaaa 

ttagctgctaaaatcgcggttggrtctaaca.ttagatgaaatgttaaatccaattacagga 

acatcttatgcagcgtttgaaccaactttagactatgtgatttcaaaaataccaagattt 

ccttttgataaatttgaaaaaggagaacgagagcttggcacacaaatgaaagcaacaggt 

gaagttatggccattggtcgaacttacgaagaatcattgttaaaagcaattcgatcactt 

gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatcttgattatatt 

aaagaacgtatttcacaccaagatgatgaacgattatttttcatcggcgaagcaattaga 

agaggcacaacattagaagaaattcataatatgactcagattgattacttcttcttacac 

aagttccaaaacattattgatattgagcatcaattaaaagagcatcaaggtgatttagaa 

tatcttaaatatgcaaaagattatgga tt tagtga taaaacaatagcgca tcgc tt taat 

atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 

atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 

gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 

ccaattcgaatcggccaaggtgtagaatttgactatgcgacagttcatgccgtttgggca 

attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 

gac ttctcaatt tc tgacaaat tatactttgaacc tttaac tgaagaagatgtgatgaat 

atcattaatttagaaaaacctaaaggtgtcgttgtacaatttggaggacaaacagcgatt 

aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 

ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 

cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 

ggatatccggttgtagtaagaccttcttatgtattaggtggtcgcgcaatggaaattgta 

gacaatgacaaagagtfcagaaaactatatgacccaggctgtaaaagcgagtccggaacat 

ccggtactagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 

ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 

ggtgactcaatcgCtgtatatccaccacaaactttgacagaagacgagttagcaacactt 

gaggactatactataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 

ttcgttatagctcacgatggtgtgtatgttttogaagtaaatccacgttctagtagaacg 

gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaacc 

attggggaaaaacta&cagatatgggttatcaagaaggggttcaaccatatgctgagggt 

gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 

ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactacattagaaaaggcg 

t tattcaaaggg t taacaggtagtggcgt tgaagttaaagatcacggtacag tat taatg 

accgtcagtgacaaagataaagaggaagttgttaaattggcacaacgcttaaatgaagtt 

ggctataaaattttagcaacgtctggaacagctaataaattagctgagtatgacatacct 

gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 

gatgttcaaatcgttataaatacaatgactaaaggtaaagaagtagaaagggatggcttc 

caaattagacgtactacagttgaaaatggtattccatgtttgacatctttagatacagct 

aatgccttaacgaatgtaattgaaagtatgacattfcacaatgcgtcaaatg 
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• 

atgattaacagggataataaaaaggcaataacaaaaaagggtatgatttcaaatcgctta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgattttagtaggtacgaca 

t tga 1 1 tt tggtc t agggaaccaagaagc t aaagc tgctgaaaacac tag tacagaaaat 
gcaaaacaagatgatgcaacgactagtgataataaagaagtagtgtcggaaactgaaaat 

aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgattca 

caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgtt 

aca~^tacaactgaaactaagcctcaaaacattgaaaaagaaaatgttaaaccttcaact 

gataaaactgcgacagaagatacatctgttattttagaagagaagaaagcaccaaataat 

acaaataacgatgtaactacaaaaccatctacaagtgaaccatctacaagtgaaattcaa 

acaaaaccaac tacacctcaagaatc tacaaatat tgaaaat tcacaaccgcaaccaacg 
ccttcaaaagtagacaatcaagttacagatgcaactaatccaaaagaaccagtaaatgtg 
tcaaaagaagaac t taaaaaaaatcc tgagaaattaaaagaa ttggttagaaatgat age 
aatacagatcattcaactaaaccagttgctacagctccaacaagtgttgcaccaaaacgt 
gtaaacgcaaaaatgcgctttgcagttgcacaaccagcagcagttgcttcaaacaatgta 

aatgat t taa t taaagtgacgaagcaaacaa tcaaagt tggcgatggtaaagataat gtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacga t taa tt atgataagaatgtaat tcct teggat t ta 

acagataaaaatgatcc tatcga ta t tactga t cca tcaggagaggtca ttgc taaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaaacagttccaaat 
gagacaagtt tgaatttaacatt tgc tacagcaggtaaagaaacaagccaaaatgtcac t 
gttgat tatcaagatccaatgg tccatggtgat tcaaaca t tcaatc tatc tttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gcaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagttaac 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaatacgaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
• gatat taattcagee tatatta tcaaagt tgttagtaaatatacacctacatcagatggc 
gaac tagata t tgcccaaggtactagta tgagaacaactgataaa tatggttattataat 
tatgcaggatattcaaacttcatcgtaacttctaatgacactggcggtggcgacggtact 
gttaaacctgaagaaaagttatacaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgttcaaggtacagattcaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggacggtactacaaaatcagtaagaacagatgctaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
ccaaGaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttacattaaaagatagtactggaaaagttattggt 
acaac tac tac tgatgee tegggtaaatataaatttacagatttagataatggtaactat 
acagtagaatttgaaacaccagcaggttacacgccaacggttaaaaatactacagctgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgcagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgtttcgataatttagatagcggtaaatacaaagttatttttgaaaagcctgctggctta 
acacaaacagttacaaatacaactgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagcgacticagacccagaGagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgactcagattcagatagcgattcggactcagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagactcagat 
agogactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
t- nana t- 1- rrnTaf»acfr*cr ac t* r* acractcaaa tacrccrac tcacrac tcacracacrfcciat. tcacrac 
agcgattcagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaagcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaacgttatttggtggattatttgcagcattaggttcattattgttattcggtcgt 
cgcaaaaaacaaaacaaa 


146. 


atgactcatttattagagacatttgagatgtcaatagatcaccaggaagatggtttagtt 
gttatttctatgcctgttactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctfctaggtgaaacagcatgttcattaggatctgctaatttaattgataca 
accaaatttattccattaggtttagagatgaatgctaaccatattcattctgctaaagat 
ggtcgtgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa 


147. 


atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaaoaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
ac taaagt ggaagcaccacaatc aacaccgc cc tcaactaaaa tagaagcaccgc aa tea 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgcaacaaacagcaaat 

/-ri-trrn rianra mctcnt" h/rs a^haa ^rH~fT^ cf\r^CF\ cc hrpatraaraaacacorccacaacca 

atgcaatctactaaatcagacacaccacaatcgccaaccacaaaacaagtaccaacagaa 
ataaatcctaaatttaaagatttaagagcgtattatacgaaaccaagtttagaatttaaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtccca 
gattatttcatatataaaattgctttagttggtaaagatgataaaaaatatggtgaagga 
gtacataggaatgtcgatgtatttgtcgttttagaagaaaataattacaatctggaaaaa 
tattctgtcggtggtatcacaaagagtaatagtaaaaaagttgatcacaaagcaggagta 
agaattactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagatt 
actaaagaacagatttccttgaaagaacttgattttaaattgagaaaacaacttattgaa 
aaaaataatctgtacggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggt 
ggaaagtacacgtttgaattgcacaaaaaattacaagaaaatcgcatggcagatgtcatt 
aatagtgaacaaattaaaaacatcgaagtgaatttgaaa 
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atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagcttatttacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagtgggaaatcacaagttaatgct 
gggagtaaaaatgggacattaatagatagcagatatttaaattcagctctatattatttg 
gaagactabataatttatgctataggattaactaataaatatgaatatggagataatatt 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatcbtttg 
gagagaaagaaatctcaatatgaagabtataaacaatggtatgcaaattataaaaaagaa 
aatcctcgtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaatacaatgaactacaggatgcabtaaagagagcactggabgattttcacaga 
gaagttaaagatattaaggataagaattcagacttgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtatacgatctcgtatctgaaattgatacattagttgtatca 
tattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
attgatgacttaaattcaattattgatgatttctttatggaaactaaacaaaatagaccg 
aaa tc tataacgaaatataatcc tacaacacataac bataaaacaaatagtgataataaa 
cctaattttgataaattagttgaagaaacgaaaaaagcagttaaagaagcagatgattct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgabaaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagttaaaatt 
ccacagggcacaattacaggtgaaabtgtaaaaggtccggaatatccaacgatggaaaat 
aaaacggtacaaggtgaaatcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaataattatacaaacGcaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcalxjtaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
actcaaggagaatcaagtgatattgaagttaaacctcaagcaactgaaacaacagaagct 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgbaacaacacatgcaaatggtcaagta 
tcatacggagGtcgtccgacatacaagaagccaagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtatcatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgtcatacggagctcgcccgacatacaagaagccaagtaaaacaaatgcatacaatgta 
acaacacatgcagatggtactgcgacatatgggcctagagtaacaaaa 



149 



150. 



151. 



atgaaaaaattagcaacagtaggttctttaattgtaacaagcactttagtattctcaagt 
atgccttttcaaaatgcgcatgccgacacaacttcaatgaatgtgtcgaataaacaaagc 
caaaatgtacaaaatcatcgtccttatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatatgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtgataatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 

ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaacaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaccaaagt 
aacaaaaaagttttaccagctgctggtgaaagtatgacatcaagtattcttactgcaagt 
attgccgcactactattagtatctgggttattcttagcatttagacgacgttcaacaaat 

aaa , 



gtgcttaggagtgattcttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 
aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagt.ttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 
gg taataaaaaagc t ttaacagcgtttcaagatagatttaatgagcatgt taaacaacga 
ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgataaattaatgcaagagrtaccaaaaatcgttaaat 
acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagacttcaatgaa 
tt tcagaaac agataaaagc tgctcaagata tt tcggaagat tacgagta t at aaagtc t 
ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagacgataatcttaaccaactttacgaaaatgcaaag 
ccacttaaagagaatatagaaatagcgttaaagcttctaaaaatcttactaaaagagtta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 

cctatggca ; 



KSWFDKLFGEDNDSNDDLTtUtKKKKRQESQtttJ^^ 

AYENENVEQSADTI STIEKEQYHRDYRKQSHDSRSQKRHRRRI^ 

SQQSIKYKDHSHYHTNKPCTWSAIlOTEKETHKPKTHNMySK^^ 

FKT SEVPSAI FGTMKFKKLENGRI P VSKPS BKVE SDKQKYDKYVAKTQTSQNKQIiEQEKQ 

ITOSWKQGTASXSSDEWSSTTKSMPISIYS^ 

RRFKKALQQKREEHKNEEQDAI QRAIDEMYAKQAERYVGDSSI2JDDSDLTD^]Sn?DASQIiH 
TNG I ENETVSNDEI^Q AS IQNKDTNDTHVD E SPYNYEEVS LNQV STTKQLS DDEVTVS NV 
TSQHQSALQHWEVTTOKDELKNQSRLIADSE 

KDTTSNIBnt3TNRWASEMHVI>APKTQBYA 

SWSI^TNDVNDNHVVEDSSMNEIEKNNAKITEI^ 

EKVSTLSKRPFNWMTPSDKKRMMDRKKHSKVNVPELKPV 

SDS QE S1OTNA YKTNI^TSNNVENNQL IGHAETENDYQl^QQYSEQKP SVD S TQTEI FEE S 

QDDNQLENEQVDQ ST S S SVSEVSDrTEESEETTH PNNT SGQQDNDDQQKDLQ S SFSNKNE 

DTANENRPRTNQQDVATNQAVQTSl^ 

ELNDALFYFN\n?AEVQD^EGPSVTRFEL 

PIPGTSRVGIEVPNQNPTTVNLRSIIESPSFKNAESKLTV^ 

AI*IAGATGSGKSVCINSII^SLLYKNHPEELJlLLLIDPK>r^ 

KAATQ SLKWAVEEMERRYKI^ AHYHVROTTAFMKKAP YDERMPK WXVT DELADLM>3MAP 
QEVE^JS IARIAQKARACGIHMLVATQRPSVNVITGrLIKANI PTRI AFMVS S SVDSRTI LD 
SGGAERUX^GDMLYI^SGMNKPIKVQGTPVSDDEID^ 

KTQTQSQDELFDDVCAFMVNEGHI STSLIQRHFQIGYNRAARI IDQI*EQLG WS S ANGSK 
PRDVYVTEADLNKE . 
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i 52 MPKRNDIKTH#VIGSGPI IIGORABFDYAGTTQACLRIiKEBQyRVILNWS^ATIBiri^EI 
ADKVfIEPLTHDFIARIIRKEQPDALLPTIX3GQTGLNMAIQLHESGV^ 
TS I QQ AEDREMFKTUINDLNVFVPE S DIVOTVBQAFKFKEQVGYPL IVRP AFTMQGTGGG 
ICHNDEBLHEIVSNSIiHYS PATQCLLEKS IAGFKEIEYEVMRDKNDNAIVVCNMENIDPV 
G I HTGDS IWAP SQTLS D VEYQMLRDVS LKVI RALGI EGGCNVQLALD PH S FD YY I IEVN 
PRVSRS S ALASKATGYP I AKLAAKI AVG LTLDEMLNP ITGTS YAAFEPTLD YVI S KX PRF 
PFDKFEKGERELGTIK2MKATGEVMAlQRTYEESliLKAXRS 

KERI SHQDDERLFFIGEAIERGTTLEE I HNMTQIDYFFLHKFQNI idiehqlkekqgdlb 
YLKYAKDYGFSDKTTAHRFNOTEBEVYQLRttEOTIX 

ETENESIVTDKEKI LVLGSGP I RIGQGVEFDYATVHAVWAIQKAGYEAIIVNNNPErVST 
DF S I SDKXrYFEPIiTEEDVMNI INLEKPKGWVQFGG<^ AINIADKLAKHGVKI LGTSLBN 
LNRAEDRKEFEALLRKINVPQPQGKTATSPEEAIiAiaAAEIGYPAAWR^ 
DNDKELENYMTQAVKASP EH PVLVDR YLTGKEIEVDAI CD GETVI I PGIMEHTERAGVHS 
CTSIAWPPQTLTEDBIATLEDYTIKI^ 

VPFLSKITDI FMAQLAMRAI I GEKLTDMGYQ EGVQP YAEGVFVKAPVFSFNKLKNVD ITL 
G PEMKSTGEVMGKDTTIjEKALFKGLTG S GVBVKDHQTVLMTVSDCTKEBVVKLAQRLNBV 
G YKI IiAT SGT ANKIiAEYDI P AEWGKI GGENDLLTRI QfTC^QIVIISnMIKGKEVKRDGF 
QIRRTTVENGI PCLTSLDTANALTNVI ESMTFTMRQM 



MINRDNKKAI TKKGMI SNRLNKFS IRKYTVGTAS ILVGTTU FGLGNQEAKAAENTSTEN 
AKQDDATTSPNKEW5ETENNSTTENNSTNPIKKETirn>SQPEAKKESTSSSTO 
TATTETKPQNIEKENVKP STDKTATEDTSVT LEEKKAPNNTNNDVTTKPSTSEPSTSSIQ 
TKTTTPQESTNIENSQPOPTPSKVDNQVTDATNPKEPVNVSKEEI^^ 
NTDHSTKFVATAPTSVAPKR^/NAKMRF AVA^ KVGDGKDNV 
AAAHDGKDIEYDTEFTIDNKVKKGTriOTINYDKNVI PSDLTDKNDPIDITDPSGEVIAKG 
TFDKATKQIT YTFTD YVDKYED IKSRLTL YS YIDKKTVPNETSLl^TFATAGKETS QNVT 
VDYQDPKVHGDSNIQSIFTRXiDEDKQTIEQQIYV^ 

LGNGSTI IDQNTEI KVYKVNSDQQLPQSNRI YDF SQ YEDVT SQFDNK^FSHNVATIiDFG 
DINSAYI IKWSKYTPTSDGELD IAQGTSMRTTDKY"GYYI^AG YSNFIVTSN3>TGGGDGT 
VKPEEIOjYKIGDYVWKEJVDKDGVQGTDSKEKPMAW 

GGXJOX^TYTVKFETPTGnn^PTKVJSXnTDGEKDSNGS SVTVKIIXjKDDMSIJ3TGFYKEPK 

YNIXSDYVWEDTNKDGIQDANEPGIKDVKVI^ 

TVEFETPAGYTPTVKNTTADDKDSNGfcTTlX?^^ 

SNKDGKQDSTEKGIKDVTVTLQNEKGEVIGTr 

TQTVTNTTEDDKDAIXSGEVDVTITDHI^F 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDAGKHTPVKPMSTTKDHHNK^ 
NATLFGGLFAAIiGSLLLFGRRKKONK 



154 . MFHIiLETFEMSIDHQBDGLWI SMPVTDKVKQPFGYIiHGGASlAIXaETACSLGSANLIDT 
TKF I PLGLEMNANH IHSAKDGRVTATAET IHRGKSTHVWDIKI KOTKEQLrTVMRCTVAI 
KPLK 



157 



158 



MEHTTMKETTIAKTSLALGI^TTGVITTCT 

KPNATTP PSTKVEAPQQTANATTP PSTKVT1' PPSTNT PQ PMQSTKSDTPQ SPTTKQVPTE 

INPKPKDLRAYYTKPSLEFKNETGIILKKWTTXRF^iNVVP 

VHRNVDVFWIiEI^NN£N^ 

TKEQISIiKELDFKLRKQLIEKNE^YGNVGSGKira 

NSEQIKNIKVNLK __ 



MKKQIISLGALAVASSLFTWDJSKAD^ 

ED YI I YAIGLTKKYE YGDNI YKEAKDRIX£KVIJlEI>2YLLElRiaCSQYED YKQWY AEJYKKE 

OTRTDLKMANFHKYNLEELSMKEYNEIX2IjAIjKR IKDKNSDLKTFNAAEE 

DKATREVYDLVSBIDTLWSYYGPKDYGEHA^ 

.IDDI^SIIDDFFMETE^NRPKSITKYNPTTHNYKTNSDm^ 

WKKKTVKKYGETETKSPVVKEEKKVEEPQAPKVDNQQE^ 

PQGTITGHIVKGPEYPTMENKTVQGEIVQGPDFLTME^ 

EGSSSKLEIKPQGTBSTLKGTQGESSDIBVKPQATETrEASQTCPRPQF 

AGTCIF02YNDGTFGYEARPRFNRTSETNAYNVTTHAl^ 

THANGQVSYGARPTQNKPSRTNAYNVTTHGN^ 

VSYGARPTYKKP SKTNAYNVTTHADQTATYGFRVTK 



MKKIAWGSLIVTSTLWSSMPFQNA^ 

QYTELEKALPQI^AGSNMQDYNMKLYDATQNIADKYNVI ITTWGVFKPHAVRDMNGHAL 
PI>TKDGNFYQTNVDANGVNHGGSEMVQHK^ SN 
HQMMS PKANMH S SNHQMNQSNKKVL P AAGESMT S S I LTAS IAALLLVS GLFTAFRRRiaTNK 

VLRSDFYMSYS IVRVSRVKSGTMTGIQKHVQRENNNYENE^ 



EYGKDNIXYATVHMDEKTPHMHYGWPITDDGIUiSAKE^ 

GYDLRRGQSRQVTNAKHEQISQYKJQKTEYHKQEYERE SQKTDHIKQKNDKLMQEYQKSLN 
TLKKP INVP YEQETEKVGGLFSKEI QETGNWX SQKDFNEFQRQ IKAAQDI SEDYEYTKS 
GRALDDKDKE I REKDDLLNKAVERI ENADDNFNQLYENAKPLKENT EIALKLLKILLKEL 
ERVLGRNTFAERVNKLTEDEPMA 
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atgatgaaaaagttaaaagcgagtgaaattagacaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 

tgga t taat tc aggtg fcagcaacattaaagaaatat tttgatggacg t gaaacacc taaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgattat 
tttaaacaagaagcgattgaatttgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatccggaagatatggaagcatacaacatt 
tggcataaagatattgggcttgaagaaagtcgtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttcaggaccgaacactgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
t tacc taataaaaa tattgatac tggca tggggc t tgagcg t a tggcc tcagtt tc tcaa 
aatgtacgtactaactatgaaacagatttatttatgcctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgtggcatttaaagtaattgct 
gaccacattcgtacgattgcatttgcaatttctgatggtgcattacctgccaatgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaccatat 
tatccaaatgttaaggaaaaagcagatttcattaagcgtgttataaagtctgaagaagaa 
cgattccatgaaacattagaagatggtttagcgattttaaatgaattaattaaaaaagct 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagcacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgcaagtacttttgtt 
ggt ta tgatac tgcgacagc tcaaacaacac taacacac t tga tatacaatggtgaagaa 
gtttcacaagttgaagcgggtgaaacagtatacttcatgttaacggaaacaccattttat 
gcaateagtggtggacaagttgcggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
tttggccaagtaaatgttggcgctacagtgtctgctgaagtgaaccaaaatgatcgacgt 
gacattcaaaagaaccatagtgcaacacatttattacatgcagcgttgaaatcagtactg 
ggtgatcatgttaaccaagctggttcactagtagaagcagatcgtttacgttttgatttc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
gaaatttggcLaaggtattgacgttaacattcaagaaatggatattgcttcagctaaagaa 
a tgggcgcaa tggc attattcggtgaaaaatatggtgatgt tg tgcgtgtagt aaat atg 
gcaccat tt tcaat tgaattatgtggtggtattcatgtccgcaa tacttc tgaaattggc 
ttattcaaaatagtaagtgagtcaggtacaggagctggtgtgcgtcgtattgaagcatta 
acaggtaaagcagctttcttatatttagaagatattcaagagaaatttaatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagcattattaaaacaattagagcaacgtgacaaagaaatcacatcacttaaa 
atgggtaatattgaagatcaagttgaagaaatcaatggctataaagtattggttactgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatcCaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaaeaaataacgttaaagccggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaatatctcaaaatcattaagctttattaaagattacattaaaaatcta 



160. 



MMKKLKASEIRQKYIiDPFVKKGHMVEPSAPLVPIDDDTLLWIWSGV^ 
KPRTVNSQKAIRTlSroiENVGFT^ 
HEPDKLYVTIHPEDMEAYISII^ 
YGQDDPABEMYPGGENE21YIaEVWK^ 

NVRTNYETDLFMP IMKEIJ2KVS(JKQ^ SDGALP&NEG 
RGYVLRRIJ^RR&VRFSQTLGIIJEPFMYKLTO 

RFHETI/ED GLAI IJ>IELIKKAKATTNE INGKD AFKL YDTYGF P X ELTEE IAVQAGLKVDMT 
TFESEMQQQRDRARQARQNSQSMQVQSEVLKI^ 

VSQVEAGETVYFMUTETPFYAI SGGQYaDTGXVYITONFEIAVSEVTKAP^QNLHKGVVQ 
FGQVJWGATVSAHUNQlTORRDIQKI^SATHLIiHAALKS 

SHFGPtfraDEIDQVERLVNEE IWKGlD^NIQEMDIAS&KEMGAMAIiFGEKYG DVVRV VNEl 
APFSIELCGGIHVRCPTSEIGLFBCIVSESGTGAfiVRHIEALTGKft^ 
SQLKVKSDDQVVEKI*TQLQDEEKALLKQLEQR 
VWPNAKAIRSTMDDFKSKLQOTIIILAS^ 

rVGGKGGGRPDMAQQGGTQPBNI SKSLSPIKDYTKNL 



161. 



atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattgct 
aaaaatatgtatatcgttgaagtagacgatgaaatgtttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 
gcagtgagttatgttttagaacaattagatgcaccagtatatggatctaaattgacaata 
gcgttaatt aaagaaaatatgaaagcccgtaatattga taaa a a agttcgc tac tataca 
gttaataatgattcaattatgagattcaaaaacgtgaatattagtttctttaatacgaca 
cacagtattcctgatagtttaggtgtttgtattcacacttcatatggtgccattgtgtat 
acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 
atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 
aaacc tgga tataatactccggaaaatgtgattgaaca tea tatgta tga tgct tt tgca 
aaagtgcgaggtcgcttgatagtttcatgttatgcttcgaactttatacgtattcagcaa 
g t tttaaatattgc tagcaagc taaa tegtaaagtg tea t ttt taggaagatcac t tgaa 
agttcatttaatattgctcgtaaaatggggtatttcgacattcctaaagatttgctaatt 
c c tataacagaagttgataattatcc taaaaatgaagtgataattatagc tactggtatg 
caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaattatgaat 
atcgaagaaggcgattctgtatttttagcaattacggcttctgctaatatggaagttatc 
attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 
aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 
aaacctgaa tac t ttattcc tgtacaaggtgaa tt taaaatgcagatagcacatgcgaag 
ctagcagctgaagcaggtgttgcaccagaaaagattttccttgtggaaaaaggagatgtc 
attaattacaaeggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 
atagatggcattggtattggggatgtaggaaatatcgtgttgagagaccgtcatctttta 
gcagaagatggtatctttattgctgttgtaacgttagatcctaaaaatagacgtatagct 
gcgggacctgaaattcaatctcgtgggtttgtatatgtacgtgaaagtgaagacttatta 
cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 
gaatggtctgaaattaaacaaaatatgcgtgatcaaattagtaaactattattcgaaagt 
acaaaacgtcgtcctatgattattccagtaatttctgaaatt 
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162. 


MNSEFIYGKVTNLGGKJLSLIKKKN^ 

FPEDKMLGIDIVIPDI SYVX^ENKDKLKGIFLTHGHEHAIGAVSYVT*E^LDAPVYGSKLTI 
ALIKEKMKARNll>KKVmYYTVNNDSIl^ 

TOEFKFDQSLHGHYAPDIKRMAEIGEEGVFVLISDSTEAEKPGYOT 
KVRGRLIVSCYASNFIRIQQVLNIASKl^^ 

PITEVDNYPKNEVI I IATGMQGEPVEALSQMAQHKHK1MNI EEGDSVFLAITAS ANMEVI 

IA*TCUlEI»V1toGAHIIPNI^^ 
LAAEAGVAPKKIFLVEKGDVINY1«OTMILNEKW 
AKDGTFIAVVTIJJPKimRlTlAGPEIQSRGFVYVI^ 
EWSEIKQNMRDQISKLLFESTKRHPMIIPVISBI 


163. 


atggaaataacaatgcctaagttaggtgagagtgttcatgaaggcaccattgaacaatgg 
ttagtttccgttggtgatcatattgatgaatatgaaccattatgtgaagttattacagat 

aaagtgacagc tgaagtcccttccacgatatcaggaacaat tacagaaat tt tagttgaa 
gcggggcagacagtagctattgatacaattatctgtaaaattgaaactgctgatgaaaag 
acaaatgaaacaactgaagagatacaagcaaaagtggatgagcatactcagaaatctact 
aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 
aatggtcgcttttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 
caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttatt 
gaaaatggtggrtaccacagctcaatctgacaaacaagtteaaacaaaatcaacatcagta 

ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggatgatgattgaagtagatgctacaaatcttgtgaaaacgagaaatcattataaaaac 
agctttaaaaataaagaaggatataatctaacgttctttgctttctttgtaaaagctgta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgctgatgaaaataaattatacgtacct 
gtgattaagcatgcagacgaaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttacg 
ataaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 
gcagcgattttacaagtagaatcaatcgttaaaaagccagtagtaattaatgatatgatt 
gcaattcgtaacatggttaatttatgtatttcaattgatcatcgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 

acaa at a tatat . 


164. 

• 


MEITMPXIjGESWEGTIEQWLVSVGDH:n)EYEPLC^^ 

AGQTVAIDTI ICKIETADKKTJM Ka M l'KK IQAKVDEHTQKSTKKASAWEQTSTAKQNQPRN 

NGRF9FVVFKIiASHKDIT)LSQVW 

DTSS^SSEDNSENSTIFVNGVRKAl^QPS^^ 

SFKNKEGYl^TFFAFFVKAVAnAI^ SIAVADENPCLYVP 

VIKH2U3EKSII0GXMlElT^IiATKARN^ 

AAILQVESIVKKFWINDim^NMVNI^ 

TNIY 


165. 




166. 




AO / . 


3<-/rmn'/rao»A^ t"^ra t i~ t* a ^aca CTcrfca tt* 1" ftafrcao'crftflrcf tattcrcrt tccxcicraatGcrGrcT 
aacgtgccattaccaaaacaatttttagratattgataataaaccgattttaatccataca 
attgagaagttcattttagtgagtgaatttaatgagatCattatcgcaacgccagcacag 
tggatttcccatacacaggatattttaaaaaaatataacattacagatcaacgtgtcaaa 
gtagttgcaggtggtacggatcgaaatgaaacaattatgaacattatcgaccatattcgc 
aatg t aaatggaat taataatga tgatgtgattgtaactcatgatgccgtaagaccattt 
t taac tcaacg tat tattaaagagaacattgaagtagcagcaaaatatggtgcastagat 
acagtcattgaagcaattgatacgattgi^atgtctaaagataaacagaacatacacagt 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
t tacaagatag t tatcgcgccttaagtagtgaacaaaaagaaatc ttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagcaaatgccattattcaaggtgatattgcc 

gatgat 


168. 


MEDNMI YAG ILAG G I GSRKGNVPLPKQ FIiD IDNKP I LIHTIEKFI LVSEFNEI I IATPAQ 

WISHTQDILKKYNITI>2KVKVVAGGTO^ 

xVrQRIIXENIEVAAKYGAVDW^ 

LQDSYHALSSEQKEILSDACKIIVESGHAVKLVI^ IQGDIA 
DD 
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169. 


atgataatatattggtgtatgacagttaatggagggaacgaaatgaaagctttattactt 

aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggcaagtctcgaac 

gcggctgagcagcatacaccaatgaaagcacatgcagtaacaacgatagacaaagcaaca 

acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 

gcaaccaacgtatcagcatcagcgcagggaacagctgatgatacaaacagcaaagtaaca 

tccaacgcaccatctaacaaaccatctacagtagtttcaacaaaagtaaacgaaacacgc 

gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaacgttcaaatta 

tcaaatgctaaaacagcatcactttcaccacgaatgtttgctgctaatgcaccacaaaca 

acaacacataaaatattacatacaaatgatatccatggccgactagccgaagaaaaaggg 

cgtg teat cggtatggctaaattaaaaacagtaaaagaacaagaaaagcc tgatt taatg 

t tagacgcaggagacgcc t tccaaggt ttaccac 1 1 tcaaaccagtctaaagg tgaagaa . 

atggctaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 

gactttggatacgatcagttgaaaaagttagagggtatgttagacttcccgatgctaagt 

actaacgtttataaagatggaaaacgcgcgtttaagccttcaacgattgtaacaaaaaat 

ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 

gaaggcattaaaggcgttgaatttagagatccattacaaagtgtgacagcggaaatgatg 

cgtatttataaagacgtagatacatttgttgttatatcacatttaggaattgatccttca 

acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 

aagaaacgtattacagttattgatggtcattcacatacasrtacttcaaaatggtcaaatt 

tataacaatgatgcattggcacaaacaggtacagcacttgcgaatatcggtaagattaca 

I I taa t tat cgcaa tggagaggt atcgaa tat taaacegtea t tgafc taatgt taaagac 
gttgaaaatgtaacaccgaacaaagcattagctgaacaaattaatcaagctgatcaaaca 

I I I agagcacaaac tgcagaggtaa t tat tec aaacaatac cat tgatt tcaaaggagaa 
agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 
gcgtatggcgttaagaatttctctaaaaagactgactttgccgtgacaaatggtggaggt 
attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 
tttggaaatacgattgcgcaaattgatgtaaaaggttcagacgtctggacggctttcgaa 
catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 
ggtttactacatatctctgattcaatccgtgtttactatgatataaataaaccgtctggc 
aaacgaattaatgctattcaaattttaaataaagagacaggtaagtttgaaaatattgat 
ttaaaacgtgtatatcacgtaacgatgaatgacttcacagcatcaggtggcgacggatat 
agtatgttcggtggtcctagagaagaaggtatttcattagatcaagtactagcaagttat 
ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 
aaaccagcagt^Lagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 
ggtaaagatacacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 
ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 
tctggtcgcacaatagaaggagctactgtatcaagcaagagtgggaaacaattggctaga 
atgtcagtgcc taaaggtagcgcgcatgagaaacagttaccaaaaactggaac taatcaa 
agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 
egaegtagaaaage tagc 


170. 


IGIYWCMTVNGCSNEMKAIJXKTSVWLVXi 

TDKQQWPTKEAAHHSGKEAATIWSASAQGTADDTN SKVT SNZIPSIKPSTWSTKVNETR 
DVDT^QASTQKPTHTATFKLSNAKTAS^ 
RVIGMAKLKTVKEQEKPDLMLDAGDAFQGLPL^ 
DFGTOQLKKLEGa^FPMLSTNVYKD^^ 

EGIKGVKFRDPLQSVTAEMMRI YKI^DTFVVI SHLGIDP STQETWRGDYLVKQ LS QNPQIi 
mtrTVXDGHSHTVLCjNGQIYNMl^^ 

VENVTPNKAIAEQINQADQTFRAQTAEVII PNEQTIDJETOERDlWRTSffrNLGNAXADAIE 
AYGVKNFSKKTDFAVTNGGGIRAS IAKGKVTRYDLI SVLPFGNTIAQ IDVKGSDVWTAF E 
HSLGAPTTQKDGKTVLTANGGIjJjHISDSIRVYYDINKP 

LKRVYHVTMNDFTAS GGD GY SMFGGPREEGI SIiDQVLAS YLRTANLAKYDTT EPQRMLLG 
KPAVSEQPAKGQQGSKGSKSGKm^PIGDDKtfM^^ 

SGRTIEGATVS SKSGKQLARMSVPKGSAHEKQLPKTGTNQSS S PEAMFVLLAGIGLXATV 
RRRKAS 


171. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 
agagttaataagtitaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcac t ta 


172. 


MQEYQKSLim^PlNVPYEQETEKVGGIJSKEIQETGIWVI SQKDFNEFQKQIKAAQDI 

SISTraTflKSGRAIiDDro 

LLKI LI^LERVIX3RNTFAERVNKLTED 

QKRDRGMHL 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
tgtggcgc tagtgccacagac t c taaagaaaa tacat taat t tc 1 1 c t aaagc tggagac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgcatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
attgacgaacaaattgaaaaaatgcaaaagcaatacggcggtaaagataaatttgaaaag 
gcccttcaacagcaaggtttaacagccgataaatataaagaaaatttacgtactgctgct 
t atca t aaagaat tac tat caga taaaat t aaaatc tct gattc tgaaa t taaagaagac 
agcaagaaagct tcacaca tt t taattaaagttaaat c taagaaaagegacaaagaagge 
1 1 aga tgataaagaagegaaacaaaaage tgaagaaa tt c aaaaagaagt t tcaaaagat 
ccaagtaaatttggtgaaatcgctaaaaaagaatcaatggatactggttcagctaaaaaa 
gaeggegaa c caggc c aege tc c uaaa.ggcica.aric eg a uaaagaLLLLyaaaaagcacLa 
1 1 taagc t taaaga tgg tgaagtatcagaggttgt taaatcaagc tt tggatatcata tt 
attaaagctgataaac caacagac tttaacagtgaaaaacaaagcctgaaagaaaaat ta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaatacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctgaaaaacttaaacaaggtggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINKL I VPOTAS ALLLGACGASATDSKENTLI S SKAGDVTVADTMKKIGKDQ1ANASF 
TE*4LNKJLADKYKNKVNDIOtIEEQIEK^^ 

YHKELLSDKIKISDSEIKEDSKKASHILIKVTCSXKSDKEGLDDKEAKQKAEEIQKEVS^ 
PSKFGEIAKKESMDTGSAKKDGEIXTYITj r 
IKADKPTDFNSEKQSLI<SKLVDQKVQKNPKLLTDAYKDLLKEYD 
LNPEKLKQGGAQGGQSGMSQ 
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175. 


atgcttttagtattagctggttgctctaattctaacgataataatgaaagtaaaaaagat 

gacgcagacaa tgg t aagaaacaagaga t ccaagttgcagcggc agcaag cu c aac aga t- 
gtaaccaagaaattagcttcagaatttaaaaaagagcataaaaatgctgatattaaattt 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacctgttgacgta 
t ttatgtc tgcaaatac taaagatg taga tgcattaaaagacaagaataaagcgcatgat 
acatataaatatgcgaaaaatagtctagtattaattggtgataaagattcaaattacact 

tcagtaaaagac t taaaagacaatgataaat tagcattaggtgaagtgaaaac tgtacca 
gcaggaaaatatgcgaaacagtatttagataacaataacttatttaaagaagtcgaaagt 
aaaatcgtttatgctaaagatgtaaaacaagtattaaattatgttgaaaagggtaatgcg 
aaacaaggttttgtgtataaaactgacttatataaacaaaataaaaaaattgatactgta 
aaagtaattaaagaagtagaacttaagaagccaatcacatacgaagctggtgctacatca 
gatagtaaattagcaaaagagtggatggaattcttaaaatcagataaagctaaagaaata 

c fcaaaacraataccac tt tgcagca 




176. 


MLLVLAGCSNSttDNNESKKDDADNG^ 

NYGGSGALRKQ IESGAPVDVFMSANTKDVDALKDKNKAHDTY 

SVCTLKDNDKLALGEVKTVPAGKYAKQ^ 

KQ GFVYKTDLVKQNKKI DTVKVI KEVBLKKP ITYEAGATSDSKLAKEWMKFLKSDKAKEI 
LKEYHFAA 


177. 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact 
ttaGattattacgatgaaataggattattagttccagataaaaatgataaaaattatcgc 
gtttataaacagcaagacttagaaaaattacaaaagattttaatactcaagtcttttgat 
tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 
ttatcagagcaaataagcaagttagataaaaagatttctgacttacaattaattagacgc 
tctgtatgtgaatttattaaaggactctctctaatagataccagcattttaaacaagaca 
ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 
tcatttattagacgtaaagacagcttacaatcgcaggatatcagacataaattgacaact 
atcttcaataaatttaatcatatgtctttgagtcattatccaatccaagattgtagtgat 
ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 
tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 
gataatcaaaatttagcatcatacatttcagaagctgttaattatttcttgagcaatgtg 
aataagagcgacaatttt 


178. 


MAYTYTLKDIIEITGVimTLHYY^ 

FD3^KIXQYISYnNEQIJlKIJ^QlSKLD^ 

I^SQYDKEASIKYGHTKAYQSFIIU^SLQSQDni^ 

LVFEWKAFMOTIABFDDETIjCCIAJCrYE^^ SEAVNYFLSNV 
NKSDNP 


179. 


atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagtagtcgatiagtttacgtacagtg 
agagatcaatttaaattttatcatgtacgtcatgaagaagtagcaagcttagcggctgct 
gcrttacacaaaattaactggtaaaatcggtgcggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 
tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa 
aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 
gaaatcgttaacgraagcaattcgtacggcatatgaacaaaaaggtgtagctgttgttatt 
tgtcctaacgacttat.taactgaaaaaattaaagatacaacgaataaaccagtagataca 
tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 




* 


aa t aaa agtaaaaagcc t g teat gt taa 1 1 gg tg taggtgegaaaca tgegaaaga tgag 
ctacgtgaatttattgaaatggctaaaattcctgtcattcattcattaccagctaaaaca 
atcttgccggatgatcatccatatagtatcggtaacttaggtaaaatcggtaccaaaaca 
bcttatcaaacaatgcaggaagcggatttattaattatggttggtacaaactatccatat 
gtggattacttacctaagaaaaatattaaagccattcaaattgacacaaatcctaaaaat 
atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgcat 
cagttaactgaaaatattaaacatgttgctgaaagaccattcttaaacaaaacgttagaa 
cgtaaagcggtttgggataaatggatggaacaagataaaaataataatagtaaaccatta 
cgtccagaacgattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 
gcaga tgt aggtacagcaacagt c tggtcaac tcga t ac t taaacc t tgg tgtaaa taac 
aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 
tcaaaaattgcatatccaaatagacaagccatcgcaattgctggtgacggtgcattccaa 
atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 
cttaataacaaacagttagcafcttattaaatatgaacaacaagcagctggtgaattagaa 
tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 
ggtfcatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 
gatgtaccaacgattgtagatgtatatgttgatcctaacgctgcgccattaccaggtaaa 
attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 
aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacgtttctta 


♦ 


-LOU « 


MAKIXANEALVKALQAWDIDHLYGI 
GYTKLTGKIGWW^IGGPGIJHLIJOiroAKMDNVE^ 
KLCEDVAVYNHQIEKGDNVFErVN^ 
SRPTWSPKYKDIKKAVKLINKSKXPVMLIGV^^ 

I LPDDHP YS I GNLQKI GTKT SYQTMQBADLL IMVGTNYPYVDYLPKKNIKAXQI DTNPKN 
IGHRFNINVGWGDSHCCAI^QLTENIKHV^ 

RPERLMAS INKF I BCDDAVT S ADVGT ATVW STRYLNLGVNNKFI I S SWLGTMGCGLPGAI A 
SKIAYPOTQAIAJAGDGAFQMVMQDFATAVQYDLPLTVF^^ 

YAVDFSDMDHAKFAEAAGGKGYTI K^SEVDAIVERMAQDVPTIVDVYVDPNAAPLPGK 
IVNKEALGYGKWAPRS ITEDKHLDLDQIPPISVAAKRFL 


^ ft * 

181 . 


gtagtagtttagggcttgcaacgcac 


182. - 


caccatcatagaacatacaattgctagc 


ioo . 


c tgatac tggacaaca tagaga 


184. 


aagtaacgttatctttcgaatggt 


185. 


atttctggcactcaagtatatcaagac 


186. 


tggcttaggtgttggtgtaggc 


187. 


a taatgeaac tacaactcagcc 


188. 


ttgatcgttgatgtattttgattagat 


189. 


cbacaataactacagccgttaca 


190. 


gtgaatgaag t tataaccagcag 


191. 


cacgctaaagcatcacrtcracaaa 


192. 


| agcattttgatgtgttgctgttgtgtt 
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193. 
194. 


• # 

gaatccccaacrcacctaaac _ ____ 

ataaaccrttaatcaagcacact 


195. 
1 196. 
197. 

• 

• 


tttacaataacacrcaacatctggtgcag 

gaaacttctgaagctggaatbgtacgg 

atgagaaaaactaaaattgtatgtacaattggaccagcttcagaatcagaagaaatgatt 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttttcacatggtagtcat. 
gaagagcataaaggtagaattgatacaattcgtaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcataatatgaaagacggt 
atcattgaacttgaacgtggcaacgaagttattgttagcatgaatgaagttgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacttaattaacgatgttcaagtaggttcatac 

att t tac ttgatga tggc ttaa t tgaat tacaagt taaagatattgaccatgc taaaaaa 
gaagttaaatgtgatattttaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
cctggcgtaagagtaagtttacctggtattacagaaaaagatgctgaagatatccgtttc 
ggtattaaagaaaatgttgacttcattgcagcaagtttcgtacgtcgtcctagtgatgtt 
ttagaaattcgtgaaattttagaagaacaaaaagctaacatttcagtattccctaaaatt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgtctgatggtttaatg 
gttgcacgtggtgacatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcagaagctagtgacgttgccaacgca 
atctatgatggtacagatgcagtaatgttatctggtgaaactgctgctggtttatatcct 

gaagaagc f g t taaaacaa tgagaaa ta t fcgc tgta tc age tgaagcagcccaagat tac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 
atttcggttgcacatacagctttaaacttaaatgttaaagcaattgtagctgctactgaa 
agtggttcaacggcacgtactatctccaaatatcgtccacattcagacattattgcggtg 
actccaagtgaagaaactgcacgtcaatgttcaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgcattgttaaacaatgcagttgcaacagctgttgaa 
actggtagagtatctaatggtgatttaatcattattactgctggtgtaccaactggtgaa 
actggaactactaatatgatgaaaatccacc tagttggtgacgaaattgctaatggtcaa 
ggtattggacgtggatcagttgttggtactacgttagttgctgaaactgttaaagattta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
ccttatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaattgttggtttagaaaaaggtattccaacagrttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttacgattgatgctgctcaaggtaaaatctttgaagga 

tatgeaaaegtacta 


198. 


atgcaattcgataatattgacagtgctttaatggctttaaaaaatggagaaccaattatt 
g t ag t aga tga tgagaat cgtgaaaa tgaaggtga 1 1 tagtageggt tac tgaa tgga t g 
aacgataataccattaattttatggcgaaagaagcaaggggattaatatgcgcaccagtg 
tctaaagatattgcacawwgtttggatttggtacaaatggttgatgataactccgacatc 
tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 
tatgaacgtacattgactgccaaaaagctcattgatcctagtagtgaagctaaagatttt 
aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagctagaaat 
ggacacacagaagcggctgttgatttagctaaacttactggtgccaagcccgctggtgtc 
atttgtgagattatgaatgatgacggcacgatggcgaaaggacaagatttacaaaagttt 
aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 
ttagaaccagaaattgaatttaaggcaaaagtgaaaatgcctacagatttcggaacattt 
gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt 
gcaattcgacaacatgaaaatgtacgcttacattctgcgtgccttacaggcgatattttc 
catagtcaacgttgtgattgtggtgctcaacttgaatcgtctatgaagtatatcaatgaa 
catggtggcatgattatttatctacctcaagaaggtcgtggcataggattgttaaacaaa 
ttacgcgcatatgaattaattgagcaaggatatgatacagtaactgcaaatttagcatta 
ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 
atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 
ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 
tata tggaaacgaaaaaaataaaaatggg teat ttaa ta 


199. 


atgaaaatgaaaaaattagtcaaatcatcagt-tgcttcatcaattgcactgcttttgcta 
tcgaatacagttgatgcagctcaacatatcacacctgtaagcgagaaaaaagtagatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagccggaaacattaattcaggttataaaaagcctaatccaaaagattacaattactca 
cagttttattggggcggt-aagtataatgtttcggttagttcagaatcaaatgatgctgta 
aatgttgttgactatgcacctaaaaatcaaaatgaagaattccaagttcaacaaacatta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgataaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggcgcacaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttcttgccaacacatcaaatgcct 
ttattggcgcgtggtaactttaacccagaatttataagcgtactttctcataaacaaaat 
ga tac aaaaaaa t c taaaa t caaag taac t taccaaagagaaa tgga tagata tac taat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
aca tc tac tta tgaagttgac tggcaaaacc a tac tgttaaat taa t eggt aegga t tc t 
aaagaaac taatcc tggagta 


200. 


Atgaagaaaaaagcgt tac taccat tat ttttaggtattatggtctttt tggc tggttgt 
Gac t a t tc taaac c tgaaaaaegtag tggg t tt t tc tacaa tacat teg tagat ccaa tg 
Aaaaatgtattggattggttgggaaataacttattaaacgacaattatggtttagctatt 
Attatccttgtattggtaattcgta.ttattttat taccat tcatgttgtcaaactataaa 
Aatagtcatatgatgcgtcaaaaaatgaaagttgcaaagccagaagttgaaaaaattcaa 
Gaaaaagt gaaacg tgcgcgtacac'aagaagaaaa aa tggc tgcaaaccaagaa ttaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggattatactttgtacttaaagaccaacttgtagat 
Ggtttgtttaaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 

■ Gacgaacaacgtcaaatggg ttacatgatgatgg teat ttcaccaatta tga ttatctgg 
Atttcattaagctcagcatcagcacttggtttgtactggtcagtcagtgcggcgttcctt 
Gtagttcaaacacactttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 
Cctttcattgaagcgtatgaaagagagcacaacggcggcagcaataaaaaaggcaaaaac 

1 acacaagttgtgtctaaaaagaaaaagaaa 
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atgaatttattcagaraacaaaaatttagtatcagaaaatttaatgtcggtattttttca 

gctttaattgccactgttacttttatatctactaacccgacaacagcgtctgcagcagag 

caaaatcagcctgcacaaaatcaaccagcacaaccagctgatgccaatacacagcctaac 

gcaaatgctggtgctcaagctaatcctacagcacagccagctgcacctgccaaccaagga 

caaccagcagtacaaccagcaaaccaaggtggacaggctaatccagcaggaggagcagca 

caaccaaatacacaaccagctggacaaggtaatcaagctgatccgaataacgctgcacaa 

gcacaacctggaaatcaagcaacaccggcaaaccaagcaggtcaaggaaataaccaagca 

acacctaataataatgcaacaccggcaaatcaaacacagccagcgaatgctccagcagca 

gcgcaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgctagcaat 

actggtgaaggcagtattaatacgacattaacatttgatgatcctgccatatcaacagat 

gagaatagacaggatccaactgtaactgttacagataaagtaaatggttattcattaatt 

aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgtttgataag 

aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgtgtgaatgca 

aatgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 

gattcagaattaattattaactttactactatgcaaacgaatagtaagcaaggtgcaaca 

aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 

actggtactgcacatttatttaaagtaccaactgatgctgatcgtttagatttacaattt 

attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttat 

aaatactattcattcattgataatgtaggtctattctcaggatcacatttatatgtcaaa 

aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 

ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 

ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 

gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 

acat ttacaagccaaggtg tgacaacggcacgtggtacacacac taaagaagt t ttat tc 

ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgatacacctaaa 

aatattgattttaatgaaaaattaacatatcgtactgcttcagatgttgtaattaataat 

gcgcaaccagaagttacactaactgcagatccattttcagtagcggttgaaatgaacaaa 

gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacacaacagcatca 

at tgcagaa tacaataaac t taaacaacaagcaga tactatt t taaatgaagatgcgaat 

catgttaaaactgcaaatcgtgcatctcaagcggatattgatggtttagtaactaaatta 

caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 

aaggttacagcagcacaacaaagtaaaaaagttacgcaagatgaagttgcagcacttgta 

actaaaattaacaatgataaaaataatgcaatcgcagaaattaataaacaaactacagca 

caaggtgtcacaac tgaaaaagataatggtatcgcagtgttagaacaagat gtgat taca 

ccaacagttaaacctcaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 

caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaatgataaaatt 

ggtaaaa t tgaaacaaaggc aat t aaagata ttgatgcagcaacaacaaatgcacaagta 

gaagcca 1 t aaaac aaaagcaa tcaatga t a ttaatcaaac tacacc tgct acaacagc t 

aaagcagcagctcttgaagaatttgacgaagttgttcaagcacaaattgatcaagcacct 

ttaaatcc tgatacaacaaatgaagaagtagcggaagc ta ttgaacgtat taatgcagc t 

aaagtttctggtgttaaagcaattgaagcgacaacgactgcacaagatttagaaagagtt 

aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 

gcctataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 

aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 

ggtttacatgacatccaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 

gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 

gaagtagaaaacgcatataatacacgtaaacaagaaattcaaaatagcaatgcttcaact 

acagaagaaaaacaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 

aatc t tgatgc tgcaaa tacaaacagtgatgtaacaacagctaaagacaatagtat tgct 

gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 

caaaaagcaagtgaacfgtaaaacagcaattgaagcaatgaatgattcgactactgaagaa 

caacaagcagcgaaagacaaagtggatcaagcagtagttactgcaaacgctgatatagat 

aatgctgcagcaaacaatgatgtggataatgcaaaaactacaaatgaagctacaatcgca 

gc ca t tacacctgatgcaaa tgt taaaccagcagcaaaacaagcaat tgcaga taaagt a 

caagctcaagaaacagcaattgatggaaataacggctcaacaactgaagaaaaagcagct 

gctaaacaacaagttcaaactgaaaaaacaacagctgatgccgcaatagatgcagcacat 

acaaatgcggaagttgaagcggctaaaaaagcagcaattgctaaaattgaagcgattcag 

ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 

aaaacagcaatcgctcaaacgcaagacattactgctgaagaaattgcagcggctaatgcg 

gacgtagataatgctgtgacacaagcaaatagcaacattgaagctgctaatagtcaaaat 

gatgtagaccaagcgaaaacgacaggtgaaaatagtattgatcaagtaacaccaacagtt 

aataaaaaagcaactgcacgtaatgaaatcacagcaattttaaataacaaattgcaagag 

attcaagctaogccagatgcaacagatgaagaaaaacaagcagctgatgctgaagcaaat 

actgaaaatggtaaagcaaatcaagccatttcagcagcaactactaacgcacaagttgat 

gaagctaaagcaaatgcagaagcagcgattaatgcggtaacaccaaaagttgtgaagaaa 

caagcggctaaagatgaaattgatcaattacaagcaacgcaaacaaatgttatcaataat 

gatcagaacgctacaacagaagaaaaagaagcagctattcaacaattagcaacagcagtt 

ac agacgcgaaaaa taa ta t tacagctgcaac tga tgataat ggtgtagatc aggcgaaa 

gacgctggaaagaattcaattcaaagcacgcaaccagcaacagcggttaaatcaaatgct 

aaaaatgatgttgatcaagctgtgacaactcaaaatcaagcaattgataatacaactggt 

gctacaactgaagagaaaaatgcagcaaaagatttagttttaaaagctaaagaaaaagcg 

tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 

gttgctgatattcaaggtattactgcagatacaacaattaaagatgttgcgaaagatgaa 

ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact 

gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 

attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 

a t tgacccaattcaagcatc aacagatg t taaaacgaatgcaagagcggaat tgc taact 

gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 

ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 

gcaactactacaggtgatgtaactactgctaaagatacagcagtacaaaaagttcaacaa 

cttcatgcaaatcc tg 1 1 aagaaaccagcaggtaaaaaagaattagatcaagc tgcagct 

gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 

aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 

aatgaatatgttgataatgcagttaaagaaggaaaagctaaaattaatgcagttaaaaca 

ttt agtgagtacaaaaaaga tgc tttagc taaaat tgaaga tgca tataatgc taaagta 

aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 

cttgctgaattaaaacaaactgcggatcaaaatgttaatcaagctacttctaaagatgac 

attgaagttcaaattcataatgacttagataatattaacgattacacaattccaacaggt 

aaaaaagaatcagctacaacagatttatatgcttatgcagatcagaagaaaaataatatt 

tcagctgacactaatgcaacacaagatgaaaagcaacaagcaat taagcaag t tgaccaa 

aatg ttcaaac tgcat tagaaagca t taataatggtg tggataa tggtgacg t tgatgat 

gcattaacacaaggtaaagcagcaat tgatgctattcaagtaga tgctac tgt taaacc t 

aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccagttaactgctgaagaaaaaactgaagcattagcaatgattaaacaaattacagat 
caagctaaacaaggtattactgatgcaacaacaactgctgaagttgaaaaagcgaaagct 
caaggacttgaagcatttgataacattcaaatcgactcaacagaaaaacaaaaagctatc 
gaagaa t tagaaac tgcac tagaccaga ttgaagcaggtgtaaatgtcaacgc tgatgc t 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgctt 

gaacaacttaaagcacaacg tattaatcc tgaag ttaagaaaaatgct ttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaatgcagaagttgctgaattacaaaatgtaacgatacctgcaattgaa 
gcgattgtgcctcagaatgatccagatgctaatgatactaataatggtatagataataat 
gatgcaacagcaaattcaaatgctaatgcaacaccagaaaatactggacaacctaacgta 
tctgagacgacagctaatggcaaagcagacgcttctccgacaacaccaaataatagfcgat 
gcggcaacaggtgaaacaacagcaacatcagcaactgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaacagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataacggcacaactgataaacctgtaacagaa 

ac tgataatgcaacgccagcagaaagcac aacaaataacaatag tacaac tacagcaaca 
aacgagaatgcaccaacaggatcaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcatcitgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatcccaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aataaagctaaggcagaaaaagatggtagtgattcaacaaatcaaagtatggttgaatca 
acaactgaaacattgccttcagcagacataacagaaccaaatgtaccttctaatacatca 
aaagataaagaagaaagtacgacaaatcaaactgatgcaggacaacttaagtctgaaact 
aacgttgcatctaacgaagcagataaatcgccaagcaaagctgatactgaagtttcgaat 
aaaccatcaacatctgcatcttctgaagcaaaagaaaaaatgacttcaactaatcttagc 
caaaaagatgatacggcaacagcagatactaatgatacgcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggtgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
aagacaaaatcagctcaacaaggaaaagttaataaagctaaacaacaagctaaaacttta 
ccagatactggtatgtcacataatgacgatttaccatatgctgaattagctctaggtgca 
ggtabggcattcttaattagaagattcactaagaaagaccaacaaactgaagaa 
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202. 
• 


atgaaactaaaatcatttgttactgccactttagcattgggattattatcaacggtcgga 
gctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 

cgaac ttac t ttatc t tcccagaaaataaaaatgttc ttta tcaagaaattgacagtaaa 
gtaaaaaatgaat tagc 1 1 c tcaacg tggtg t tacaacagaaaaaattaa taatgcccaa 
acagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aa tgacgacgctaaaaattcaat tga tccaagtacaatcaaac agatacaaattg tag tt 
aaa 


203. 


atggctattaaaaagtataagccaataacaaatggtcgtcgtaatatgacttcgttagat 
ttcgcagaaatcacgaaaac tacacc tgaaaagtcat tat taaaaccgc taccgaaaaaa 
gcgggacgtaacaaccaaggtaaattgactgtaagacaccatggtggtggacacaaacgt 
caataccgtgttatcgatttcaaacgtaacaaagatggtatcaatgcaaaagttgattct 
a t tcaa tatga tccaaaccgc tcagcaaacatcgc tt tagttgtatatgcagacggtgaa 
aaacgatatatcattgctcctaaaggattagaagtaggtcaaatcgttgaaagtggtgct 
gaagc tgacatcaaagt tggtaacgcattac cattacaaaacattccagttggtacag ta 
gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 
agtgctcaagtacttggtaaagaaggtaaatacgtattaatcagattaagatctggtgaa 
gt tcgtatgatc ttatc tac ttgccgtgc tacaatcggtcaagttggtaacctacaacac 
gaattagttaacgttggtaaagccggacgttcaagatggaaaggtatccgtccaacagtt 
cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccatttgataatttattattatcgtctttaattgcagca 

ataccgattgtactgtttttactatgtttaactgtttttaaaatgaaaggtatttatgca 

gctattacaacacttgttgtaacattactaattgcaataccatttttcaaattgccagtt 

ggtatcgcttctggtgcagtagtcgaaggtttcttccaaggtatcattccgattggctat 

atcgttatgatggcagtattgttatacaaaattactgttgaatctggacaatttttaaca 

attcaagatagtattacaaatatttcacaagaccaacgtattcaagttttacttattgga" 

tttgcattcaacgcatttttagaaggtgcagcaggatttggtgtaccaattgcaat ttgt 

gcacttttattaacacaattaggatttaatccattaaaagctgcgatgttatgtttagtc 

gcaaatgcagcgtctggtgcttttggtgcgattggtatccctgtaggtgttgtagaaacg 

ttgaaattacctggagatgtttcagtattaggtgtttctcaatcagcaactttaacattg 

gcaatcataaatttcattattccattcttacttatctttattattgatggttttagaggt 

gttaaagaaacattaccagcaatt ttagtagt t tcaatcac t tatacac ttac tcaagga 

ttattaactgtattcagtggacctgaattagcagatattattccaccgttattaacaatg 

ttagcattagcagtattttctaaaaaattccaaccaaaacacatttatcgtgttaataaa 

gatgaagaaattgaacctgcaaaagcacattctgcaaaagcagtattacatgcatggagc 

ccattcattgtattaacagtcattgtaatgatttggagtgcgccattctttaaaaactta 

ttcttaccaaatggtgctttatcatcattagtatttaaattcaacttacctggaacaatc 

agcgaagttacgcataaaccattagtattgactttaaatattattggacaaacaggtaca 

gctattttattaactattattattacaattttaatgtctaaaaaggttaactttaaagat 

gcaggtagattattcggcgttacatttaaagagttgtggttaccagttcttacaatttgt 

ttcatcttagcaatttctaaaatcacaacttatggtggtttaagtgcagcaatgggtcaa 

ggtattgctaaagcaggtaatgtcttcccagttctatcaccaattttaggttggataggt 

gtgtttatgacaggatcagttgtaaataacaactcattatttgcaccaattcaagcttct 

g t tgcacaacaaa t tggaacaagtggt tcac 1 1 ct tgta tc tgc taat acagt tggtggt 

gtagcggcaaaattgatttcaccacaatcaattgcaattgcaactgcagcasrtaaaacaa 

gttggtaaggaatcagaattattaaaaatgacattgaaatacagtgtatgtttactaata 

ttcatctgtatttggactttcatcttgtcattatta 


205. 

4 


a tgc t taaaaataaaa tat taactacaac t ttatc tgt gage ttac ttgcccc tc ttgee 
aatccgttattagaaaatgctaaagctgctaacgatactgaagacatcggtaaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatat tcaa tttgattttgtaaaggataaaaaatataacaaaga tgc tt tgatattaaag 
atgcaaggattcattagctctagaacaacatattacaactataaaaaaactaatcatgtt 
aaagc tatgcgatggccattcc aatat aatattggtttaaaaacaaatgataaatatgtt 
tctttaattaat tatt tacctaaaaat aaaattgaatc tacaaacg tgagtcagatatta 
ggatacaatatcggtggtaatttccaatcagccccatcactcggtggtaatggatcattt 
aactattctaaatcgattagctatacacaacaaaattatgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaatcagcctttgatagcgatttat.ttgtaggctacaaacctcatagtaaagatcctaga 
gattatttcgttccagacagtgagttaccacctcttgtacaaagtggatttaacccttca 
tttatcgccacagtatctcatgaaaaaggttcaagcgatacaagcgaatttgaaattact 
tacggaagaaacatggatgtcactcatgccattaaaagatcaacgcattatggcaacagt 
tatttagacggacatagagtccataatgcatttgtaaatagaaactatactgtgaaatac 
gaggtcaattggaagactcatgaaatcaaggtgaaaggacagaat 


206. 


atgaaaatgaataaattagtcaaatcatccgttgctacatctatggcattattattactt 
tctggtactgctaatgctgaaggtaaaataacaccagtcagcgtaaaaaaagtcgatgac 
aaagttactttatacaaaacaacagccacagcagattctgataaatttaaaatttcacag 
attttaacatttaatttcatcaaagataaaagttatgataaagatactt tag tact taaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaattatattggggagctaaatacaatgtatctataagcucacaacccaatgattcagta 
aacgtcgttgattatgcaccaaaaaatcaaaatgaagagtttcaagttcaaaatacttta 
ggctatacat t tgg tgg tgacattagta tctctaatggt t tatc tggtggac ttaatgga 
aa tacagc 1 1 1 1 tc tgaaacaa 1 1 aat tataaacaagaaagt tacagaacaac a t taag t 
cgcaacacaaattataaaaatgttggctggggagttgaagcacataaaattatgaataat 
ggttggggaccttatggaagagatagcttccacccaacatatggtaatgaactcttctta 
gctggcagacaaagcagtgcatacgctggccaaaacttcatagcgcaacaccaaatgcca 
ttattatctagaagtaacttcaatccagaatttttaagcgtactatcacacagacaagat 
ggege taaaaaa tc taaaattacagtaac ttat caacgtgaaatggatttataccaaat t 
eg t tggaatggc ttctactgggcaggcgcaaattataaaaactttaaaac tagaacatt t 
aaa tcaacatatgaaat tgattgggaaaatcacaaagtgaaat tg ttaga tac aaaagaa 
ac tgaaaac aa taaa 
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atgaatagagagatgttgtatttaaatagatcagatattgaacaagcgggaggtaatcat 
tcacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgcttaagccgtatttaagacaggatcctgaaaatggacacatcgcagatcga 
attattgcaatgccaagtcacatcggtggtgaacacgcaatttcaggtattaagtggata 
ggtagtaagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcgtcattatt 
ttgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
atgcgtac tgcagcag tttcag tga t tgcagcaaagcat ttggctaaaaaaggat tt aaa 
gacttaacaatcattggatgcgggctaatcggagacaagcaattacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgcacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgacagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgatfcggttacaaaagggtgcatttattagcaacatttctatcatggatgtg 
cataaagaagtctttattaaagctgacaaagtcgcagtagatgactggtcacaatgtaat 
cgagaaaagaaaactattaaccaattggtgttagaaggtaaattcagcaaagaagctctt 
catgctgaactaggacaacttgtgacaggtgacataccaggacgtgaagacgatgatgag 
atcatattac'ttaatccgatgggtatggctatcgaagatatttcaagtgcttattttatt 
tatcaacaggcacaacaacaaaatattgggacaacattgaacctatat m 



atgaaaaaaattatggttattttcggtacgagacccgaagcaataaaaatggcaccatta 
gtaaaagaaattgatcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgtgttaagtatatttgatattcaagctgatcatgatttaaat 
attatgcaagatcaacaaacattagcaggccttacggcgaatgcacttgctaaacttgat 
agcatcattaatgaggaacaaccggatatgattttagtacatggtgatactacaacgact 
tttgtaggaagtttggcagcattttatcatcaaattccggtcggacatgtagaagctgga 
cttcgaacacatcagaaatactcaccatttcctgaagagttaaatcgagtcatggtaagt 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttactttttgaa 
aacaaagacaaagagcgtatctttattactggaaatacagttattgacgcattgtcaaca 
acagttcaaaatgattttgtttcaacgattattaataaacataaaggcaagaaagttgtt 
ttactaacagcgcatcgtcgtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagcgattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gagccattagatgcgattgagttccataattttacaaatcaatcgtacctcgtgctgaca 
gattctggtggtattcaagaggaggctcctacatttggaaaacctgtgttggtattaagg 
aatcatacagagcgtcccgaaggcgttgaggcgggaacatcgagagtaattggcacagat 
tatgacaa ta t tgt tcgaaa tgtgaaacaat tga t tgaggatgatgaagcgta tcaacgt 
atgagtcaagcgaataatccatatggtgatggacaagcatcacgacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 

aaa 



i 



atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 

gaatcaacgacacaccg t aa tgcgta t tggg t taaac tcgc taaaaat g t tgaagc tact 

aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 

gatgttactaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 

ataaaacaagttccatcttcttccgcaaactatgatttagaagctttttttaagcaagaa 

ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttcgct 

gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 

atttttcttgatgatttatgcaatgcatatcgtggcaatactgttattaacaatactcga 

cagcatgcacatataaatagaaatgatgataaagacaatcaagatgcatcgcatatagca 

t tagac tcaaac ta 1 1 1 tcggt tagagaa taac tctgaca tcca tattga tagt ta t tt t 

ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 

tcaatagatatggcatcgttggctgttagtgtgtatttagctaatcatataatgagtcaa 

caacatgatgtcacattaggtatacatgtaccatcacatttaccaaatgatttacacgga - 

aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 

gattttaataaatgtgtgttgcaaaatatgtcgcaattacagtgcgcgaagtcttcgctt 

tcactagagactatttttcattgttatcatcatatgatgtcttgttgtaatgatgttatt 

gaggatgtacatcaaatacatgatgcacatacatctttagcggatattgaaatttttcca 

ca tcaacacgggtt caaaa tta ta tataacagtgcagcata tga tttgctc tcaatcgag 

acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 

cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 

atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 

caagttgaagcaacgccgaatcatgtcgctgtgcaatttgacggagtgtttataacatat 

caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 

gaacctaatgatcgtgtcgctgtcatagctgaaaaaagtattgagatgataatagcgatg 

ataggtgtgttgaaagctggtggggctt^u^tgccaattgatcc^raactatccaagtgat 

cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgtaccaagcttta 

tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 

attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 

gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 

catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaactata 

gcc tttgatgc tgcaac at ttgaaatatatggtgcat tgctcaatgg tggaaagctgat t 

gttgctoaaaaagaacaattattaaatccaatagcggtagaacaattaatcaatgaaaat 

gacgttaatactatgtggttaacctcctcattatttaatcagattgctagtgaacgaata 

gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 

gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 

gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattcct 

attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggc 

gttggtattcctggagaattatgtacaagtggctttgggttagctgcaggttatttaaat 

cagccagaattgacagcagataaatttatcaaagattcaaatataaatcagctgatgtat 

agaagtggtga tatcg t tcgtt tgt tacccgatggcaaca t agat tat t tat a tcgaaag 

gacaaacaagttaagattcgagggtttaggattgagttgtcagaggttgagcatgcgctc 

gagcgtatacaaggtattaataaagcagttgttattgttcaaaatcatgatcaagatcag 

tatatcgttgcttattatgaagcgatgcatacattatcacataataagattaaatcacaa 

ttacgrtatgaccttaccggagtacatgataccagttaatttcatgcatattgagcaaatt 

cctattactattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 

acggatgcctatgtagcaccgagtacagataccgaacacttgctatgccaaatttttgca 

gatattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggccat 

tcattaaaagcaacgttagtggtgaatcggatagaggcatctactgggaaacgattacaa 

attggtgatt tat tacaaaagccaac tgtatt tgaac tagcacaagcgat tgc taaggt t 

caagaacaaaactatgaagtgattccagaaactatagttaaagatgattatgtgctgagc 

tctgcacaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataac 

gtaccttttttatggcggttatcatcagaacttaatgtagctcaattgcgacaagcagtg 

cagcgtttgatagcgcgacatgagattttacgaacacaatatattgttgtagatgatgag 

gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaacacgcatttt 

acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 

caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 

catatca ttaatgacggtatgagtaa ta tacaat taatgaa tgatcttaacgcac ttta t 

caacataaattattgttaccacttaaattgcaatataaagactatagtgagtggatgtcg 

catcgtgatatgacgaaacatagaeaatattggttatctcaattcaaagatgaagtacct 

attttaagcttaccgacagactatgttagaccaaatattaaaacgacaaatggagcaatg 

atgtcatttacaatgaatcaacaaatgagacagctacttcaaaagtatgtagaaaagcat 

caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 

cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 

caaatgctaggcatgtttgctaatacgttggtatatagagggcaaccgtcacctgataaa 

atgtggacacag ttt t tacaagaggt taaggaaatgagt t tggaggcatacgagcatcaa 

gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgatgcctcacggaat 

ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 

catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatctttc 

atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 

cactcagaaacagttcgtcacatgggtaatcaatgtatgattatgattgattatattttg 

aagcatcaagatacac tacaaatt tgtgatataccaaacggcacggaggaac t tc taaat 

tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 

agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgctagtcatgaatgat 

ttgacaatgacgtatgaaacattacgcaactatgtggatgccattgcgcacatgctccta 

tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 

attgcggcgatgttggcgacagttaaagtaggtgcatc t tatatacc tatcgatat tgat 

tttccgaataaacgacaaggtgcaattttggaggatgctaaagtaactgcagtcatgtct 

tacggcg ttgaaat tgaaacgacattaccag tcattcaat tggaaaatgc taaaggc tt t 

gt t gaatcaaaggaaaa tgaacaa ta tgatgat t taca tggcaa tcaac t tgaaaacac a 

gcga tgt tagataatgaga tgtatgc tat ttacacatc tggtaegaccggga tgcctaaa 

ggggttgccatacgacaacgaaatttgttgaatttagtgcatgcatggtcaactgaattg 
caattaggcgacaatgaagtatttttgcaacatgcaaatattgtttttgatgcatcagtt 
* atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 
cgtgttaatccagaacagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 
attccgttacagatgtgtagtgttatggaagacttttatattgaaaagttgattacaggc 
ggggcaactagtacggcatcctttgttaaatatattgagaagcattgtggcacgtatttc 
aatgcctatggaccatctgagtcaacagtcatcacatcgtattggtcacatcattgtggt 
gate tga tacctgagacgat tccaattggcaaacccttatctaacatccaagtgtatatt 
atgtcagatggt t tgt tatgeggtat tggtatgccaggcgagt tgtgtat tgcaggtgat 
agtt tagega tagga ta tat taatcgtccagaattaa tggc tgataaa tggcaaaa taat 
ccatttggtaaaggaaagttgtatcatagtgg tgat ttagcacgttatacatc tga tggt 
j caaattgaatttttaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 
cttgatgaaattgaaaatgcaatattagctattcgtggtatatctgattgtgttgtaaca 



gtaagtcactttgatacgcatgatatattgaatgcttattatgtcggagagcaacaagtg 
gaacaggatttgaagcaatatttaaatgatcagctgcctaagtatatgattcctaagact 
ataacgcatat cgattgta tgccattaaccacgaa tgacaaggtggatac tacgcg t ttg 
ccaaatccatcacctatacaacagtctaataaagtgtatagcgaaccctctaatgaaatt 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctcgcattta 
aaacgatttggccatcatatttcaatgcagacattataccaatataaaaccgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacactattgactggcgcgacaggttttttaggtgcttatctg 
attgaagtactacaaggatacagtcatcgcatttattgtttcatacgtgctgataatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtt 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttttaccagaaaacatggatacgatfcattcatgcaggtgctcgtacagatcactttggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
caacaacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 
atagacacagaagatgtgacattttcagaagcggatgtctataaagggcaactactaaca 
tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 

ggc ttagatggtcgga t tgtacg bgttggtaatttgacgaatcc t tacaat ggaagatgg 
catatgagaaatataaagactaaccgtttttcaa tggtaatgaatgat t tgt tacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaccatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgcaaagaaattgaa 
c tcgtcagcgatgaatcatt taatgaaattttacagaaacaagacatg tacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagatacaacattaacatta 
aaaataatgaatcacaCcagtgaaaaatggccaacgataactaacaattggctgliatcat 
tgggcacaatatatcaaaacaatattcaataag 
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210. 


atgaccaaagaacaacaac ttgcagaacgaat tattgctgcagtaggtggtatgga taat 
atagatagtgtcatgaactgtatgacacgtgtgcgtattaaagtattagatgagaataaa 
gtagatgaccaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaacge 
attcaagttgtggttggacctggtacagtcaataaagtggctaatcatatggcggaatta 
agtgg tg ttaaac tagg tgacccaataccacaccatcacaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagcaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaatggtaagttgaataaagtattgaaatcaattgccaatatctttataccgttgatt 

cc tgca 1 1 ta ttggagctggat taat tggtggt a ttgcagcag tac tgagtaac ttaatg 
gtggcaggctatatttcaggtgcttggattacgcaacttataacagtatttaatgtcatt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtacaacgttattaacgggtattgct 
ggtaaaaatattttaatgaatgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 
a ttatae eaaa tacaa t toa ta 1 1 at tgtaacgccgac ta t tgca t tgt tga t tgtagga 
ctattaactatctttatctttatgccattagcaggttttgtttcagacagtttagtttca 
g tagttaacggaattat tagtattggtggcgtatttagtggatttatcat tggtgcaagc 
ttcctaccgttagttatgttagggcttcatcatatttttacgccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtaggtgccgcattagcactttgggtaagatgtaaacgcaacacaacattacgtaatact 
ttaaaaggtgcattgccagttggtttcctaggtatcggagaaccattaatctatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgtatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 

ttcrttaaotaat 


211. 


atgtctaaaattttaaaatgtatcacgttagccgtggtaatgttattaatcgtaactgca 
tgtggccctaatcgttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaattacggatcaatatactaaaaaaactggcatcaaagtaaagcttgtaaatattggt 
caaaa tga tcaac tagaaaatatt tcgctagacgctcc tgcaggaaaaggtccagatatc 
tttttcttagcacatgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaagatgagttgaaaggtttcaataagcaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaattagtgaaaaatgcaccgcaaacgttagaagaagttgaagctaatgctgccaaacta 
actgatagtaaaaagaaacaatacggtatgttatttgatgctaaaaatttctattttaat 
tatccgtttttattcggcaatgatgattatattttcaagaaaaatggcagtgaatatgat 
attcatcagctaggactaaattcaaaacatgtcgtcaagaatgctgaacgattacaaaaa 
tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttctaggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggct 
aaagatttaatgctgtatetcactagtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactggacgtgttgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgctgaaccgatgccbaatattcctgaaatgcgacaagtttgggaa 
ccgatgggcaatgcaagcatatttatttcaaatggtaagaatcctaaacaagcgttagat 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 




212. 


gtgaaagcat tgaaattatatggcg tggaagatttacggtatgaggataatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacacgtcacgatacaaaaaaatggggccatacattaaaggtatgccatttggtcatgaa 
ttttcaggtgtagtagatgccattggaagfcgatgttacgcatgttaatgtgggcgacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagttattcgtcattggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgcaaaatgttttaaaggfctccagacaatgttgattacattgaagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatcgctatagatatagatgcgcataaactagatatt 
gcaacatcattgggcgcacatcaaacaatcaattcaaaagaagaaaatcttgagaaattc 
atcgaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattggtcaaatattgacgctacctaaaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattgatcgcgttcattttgaaaaaattctgcgtaacgagttg 
acagtatgtggctcttggaactgtttgtccagtaattttccgggcaaagagtggacggca 
acc ttacattata tgaagacgaaaga tattaatgtaaagcc tattatttctcattt ttta 
ccg t tagaaaaaggcc cggagacat t tgataaa t tagt taacaagaaagaacgatt tga t 
aaacrtca tcrt t tacqa 1 1 1 at 




213. 


atgcaagcattacaaacatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aacgaaccttattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aatgccattagaaatcatgttgatagcgaggacaagctgacgcacrcaatttagtgcatca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gcttctaaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaattcaaacgatgg 
gtaacatcagatgtcctaccagctattcgcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagactacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaac t tac tt t tac aac aagaaa t cggagaac t aaaacccaaagcagac 
tatgtaga tgaaa tc ttaaagtcaactggcacat tagccacaactcaaatcgcggcagac 
tacggtatatcagcacaaaagttaaacaaactactacacgaagctagactacaacgaaaa 
gtaaataaacagtgggtgctttactcagaacacatgggcaagagttacacagaatcagac 
ac tatagcaa t tgt acgc tc tgacggtagagaagac acagttt tacaaac tagatggaca 
caaaaaggcagattgaaaatacatgaaatcatgactgaattcggttatgaagctaattta 
gggggagcg 


214. 


atgaaattaaaatcattagcagtgttatcaatgtcagcggtggtgcttactgcatgtggc 
aatga tac tc caaaagatgaaacaaaa tcaacagagtcaaatac taatcaagacactaat 
acaacaaaagatg ttattgc tttaaaagatg t taaaacaagcccagaagatgc tgtgaaa 
aaagc tgaagaaac ttacaaaggccaaaagt tgaaaggaat t tcatt tgaaaa ttctaat 
ggtgaatgggcttataaagtgacgcaacaaaaatctggtgaagagtcagaagtacttgtt 
gctgataaaaataaaaaagtgattaacaaaaagactgaaaaagaagatacaatgaatgaa 
aatgataactttaaatatagcgatgctatagattacaaaaaagccattaaagaaggacaa 
aaagaat ttga tgg tgatattaaagaa tggt cac t tgaaaaaga tgatggcaaac ttg 1 1 
tac aata tcga tt tgaaaaaaggtaataaaaaac aagaagttac tgttgatgc taagaac 
ggtaaagtattaaagagtgagcaagatcac 
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215. 


a tgaaaa tgaaaaatattgcaaaaa taagtt tgt tattaggaa tat tagcaacaggtg ta 
aacactacaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaat 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaatttatgaatatcatagatggtaattctgtt 
aataatattgctttaattggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaaga tea tactggtgaa ta tga t tatgac 1 1 1 1 tcccat 1 1 aaaa tagat aaagaagcg 
atgtcat tgaaagaga t tga 1 1 1 taaattaagaaaataccttat tgataat tatggtc tt 
tacggtgaaatgagtacaggaaaaattacagtcaaaaagaaatactatggaaagtataca 
tttgaattggataaaaagttacaagaagaccgtatgtccgatgttatcaatgtcacagat 
attgatagaattgaaatcaaagttataaaagca 


216. 


mrktkivctigpaaeseemieklijiagmvarlnfshgsheehkgridtlxkvaXrldki 
vailldtkgpeir fchnmkdgi ie lergnevivsmnevegtpekf svtyenl indvqvgsy 
illddglielqvkdidhakkevkcdilnsgelknkkgro^ 
gikenvdfiaasfvrrpsdvaeireileeqkanisvfpkienqe 
vai^<Mgveippekvpmvqk<^ir^ciito ' 
iydgtdavmls g© taaglypee avk tmrni avs aeaaqdykkll sdr t kl ve t si vnaig 
isvaht^lnlnvkaiv^tesgstartiskyrphsd^ 

kkgrks tdallnnava tave tgrvsngdl ii i tagvptge tg t tnramkihl vgdeiangq 
gigrgsvygttl vaetvkdlegkdls dkvivtnside t f vpyvekalgli teengi taps 
ai vglekgip tvvgvekavknisrinmlvtidaaqgki f egyanvl 


217. 


inqffoidsalmalkngepiivvddenreriiegd^ 

skdiaqrldlvqnr\rtldnsdlfgt.qf tvsidhvdtttgisayertltakklidpsseakdf 

nrpgMfelvaqdkgvlariighteaavdlakltgakpagviceiim^ 

kekhqlkmi tiddlieyrkklepeief kakvkmptdf gt f dmygfka tytdeeiwl tkg 

ai rqhenvrl h.«?acl tgdl fhsqxcdcgaqlessmkyinehggndlylpqegrglglliik 

Irayel ieqgydtvtanlalgf dedlrdyhiaagilkyfiiiehinl lsnnpskfeglkqy 

gxdxaenevi vpetvimhoyme tkki kmgiil l 


218. 


mkmkkl vkssvassi allllsntvdaaqhitpvsekkvddki tlykt tatsdndklnisq 
i 1 tfnfikd3csydkdtlvlkaagninsgykJ^npk4ynys 

nvvdyapknqneef qvqqtlgysyggdinisngl sgglngsks fsetinykqesyrttid 
rk tnhks igwgveali]c±iimngwgpygrdsydp tygiie 1 f 1 ggrqs s snagqn £ lp thqmp 
1 Z argn fnpe f i svl sitkqnd t kJcski kvLy qr emdrytoqwnr lta/vgnnyknqri t vt f 
tstyevdwqnhtvld igtdsketnpgv 


219. 


mkkkallpl f 1 gimvf lagcdyskpekrsg f fynt f v^>mknvldwlgniilladnyglai 
illvl viriil Ipfml snyknshmmrq3ankvakpevTekiqekvkrar tqeekmaanqelm 
qvykkydimpiksnagclpinliqlpiimglyfvlkjdqlvdgl Dcyphflwfdlgrpdiwi 
tiiagvlyf iqayvsskt^pdeqrqmgynffl^^ 
wqth f aniyy ekvakke vqp f ieay erehnggsnkkgkntqvtfskkkkk 


220. 


mnl frqqkf sirkfnvgi f saiiatvt f i s tnpt tasaaeqnqpaqnqpaqpadantqpn 
anagaqanp taqp aapan qgqpavqpanqggqanpaggaaqpn tqp agqgnqadpnnaaq 
aqpgnqatpanqagqgnnqatpiiimatpanqtqpaiiapaaaqpaapvaan 
tgegsinttltfddpaistdenrqdpt^rt^tdkvngyslin^ 
nnpqnyqakgnvaalgrvnands tdagnfngi sktvnvkpdseli inf ttmqtnskqgat 
nlvikdakkntelatvnvaktgtaMfkvptdadrldlqfipdntavadasrittnkdgy 
kyys f idnvgl f sgsnlyvknrdlapkatonkey tinteignngnf gas Ikadqfkyevt 
Ipqgvtyvnns 1 1 1 1 fpngneds tvlknm t vnydqoankvt f tsqgvt targthtkevl f 

dalqqqvnsqvdnskyttasiaeynklkqgadtil^edar^^ 

qaalidnqaaiaeldtkaqekvtaaqqskkvt^devaalvtkinndkn^ 1 

qgvttek^giavleqdvitptvkpqakqdiiqavttrkqqikkfnaaslqdekdvand^ 

gkie tkai kdidaattnaqveaiktkaiiid'f nqt tpattakaaaleef dewqaqldqap 

Inpdttneevaeaierinaakvsgvkaieat ttaqdlervkneei skieni tdstqtkmd 

aynevkqaat^Lrkaqriatvsnatneevaeadaavdaaqkqgl^^ 

vldkinaiqtqalryl^aadteveriayntrkqeiqAsnastteekqaayteldtkkqeart 

nldaantnsdvfctakrtnfliaai nqvqaattkks dakaeiaqkaserkta i eamnds t tee 

qqaakdkvdqaw tanadidna a anndvdnak t tneatia ai tpdanvkpaakqai adkv 

qaqetaidgnngs tteekaaakqqvqtekttadaaidaantmaeveaakkaaiakieaiq 

patttkdiiakeaiatkanerktaiaqtqditaeeiaaaimdvdnavtqaiisiiieaanfiqa 

dvdqakttgensidqvt^tvrUdcatarneitailiiiiklqeiqatpdatdeekqaadaeari 

t engkangaisaa ttnaqvdeakan a eaainavtplcwkkqaakde idqlqa tqtnvinn 

dqnatteekeaa i.qqlatavtdaknn i taatddngvdqakdagkns iqs tqpatavksna 

kndvdqavttqnqaidnttgatteeknaakdlvlkakekayq^ 

vadiqgi tadttlkdvaXdelatkanegkaliaqtadatteekeqanqgydflql tqgnqp. 

ieiiaqsiddvntakdnaiqaidpiqastdvktiiaraellteinqnkiteiljmnettiieek 

gndigpvraayeegliminaatttgdv^takdtavqkvqqlha^vkkpagkkeldqaaa 

dkktgieqtpnasqqeindakqe^telnqaktuivdqsstney^ 

f seykkdal aki edaynakvneadnsnas tsseiaeakqklaelkqtadqpivnqatakdd 

ievqihndldninc^tiptgkkesattdlyayadqldaaiiisadtnatqdekqqaikqvdq 

nvqtalesinngvdngdvddal tqgkaaidai qvdatvkpkanqai evkaed tkesi dqs 

dqltaeektealamikqitdqakqgitdatttaevekakaqgleafdniqidstekqkai 

eeletaldqieagvnvnadatteekeaftnaledilskatedisdqttnaeiatrvkasal 

eqlkaqrinpevWaialeairevvnkqieiiknad^das 

ktqtmaevaelqav1:ipaiea±vpqndpdandt3ingi 

se ttangkadaspttpnnsdaatgettatsatddandkpqannnssvdas tnsp tmdndv 

tskpevestmngttdkpvtetuinatpaesttmimstttatnenaptgstatapttastea 

as s ads kdna s vnds kqnae vnns aes q s tndkvaqpksenkakaekdgsds tnqsmves 

LLutipbdcii cepnvpSTiuSJCCiJteeSuCliquuagq±j^etJiva 

kps ts asseakekmts tnlsqkddt atadtndtqksvgsaannkatqndganaspatvsii 

gsnsanqdnanvtotddbqaktOcsaqqgkvnkakqqaktlpdtgmshnddlpyaelalga 

gmaf 1 irrf tlckdcicitee 


221. 


mklks fvtat lalgl lstvgaalpsheasadsnngykemtvdgyhtvpyti svdgi talh 
rtyf i fpenknvlyqei dskvknelasqrgvt tekiunaqtatytl tlndgnkkwnlkk 
nddaknsidpstikqlqiwk 


222. 


maikkykpitngrrnmt sldf aei tk t tpeks llkplpkkagranqgkl tvrhhggghkr 
qyry i d fkrnkdginakvds iqydpnr s anial wyadgekryiiapkglevgqivesga 
eadikvgnalplqnipvgtvvhnielJ^pgkggqiarsagasaqvlgkegkyvlirlrsge 
vrmilstcratigqygnlqhelvnvgkagrsrwkgirptvrgsvinnpndhphggge^ 
igrpspmspwgkptlgkktrrgkkssdklivrgrkkk f 
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223. 


rolvnt f npf dnlllss li aaipivl f llcl tvf kmkgiyaai ttlwtlliaipf fklpv 
giasgawegf f qgi ipigyivmmavllyki tvesgqf 1 tiqdsi tnisqdqriqvllig 
fafnaflegaagfgvpiaicalllbqlgfnplkaamlclvanaasgafgaigipvgwet 

I klpgctvsvxgvsqsaui ciaimiiipc 1 1 x n ictgr rgvicetxpaxx wax tyt a tqg 

II tvf sgpeladiippll tmlalavf skkf qpkhiyrvnkdeeiepakahsakavlhaws 
p f i vl tvivmiwsapf fknl f lpngal s slvf kfnlpgt xsevthkpl vl tlniigqtgt 
aill tiii tilmskkvnf kdagrlf gvtfkelwlpvl tic f ilaiski t tygglsaamgq 
giakagnvf pvlspi Igwigvfmtgswxmns 1 f apiqasvaqqigtsgsllvsaiitvgg 
vaaklispqsiaiataavkqvgkesellkmtlkysvcllif iciwtfilsll 


224. 


rollaikiltttisvsixapianpiienaKaanateaxgj^ 

niqfdfvkdkkynkdalilkinqgfissrtl^ynykktohvkamr^ 

si inylpknkxes tnvsqilgyniggnf qsaps lggngs fnysks i sy tqqnyvs eveqq 

nsksvlwgvkans fatesgqksa f dsdl fvgykphskdprdyfvpdselpplvqsgfxxps 

f i a tvshekgssdtse fei tygrnmdvthaikrs thygnsyldghrvhnaf vnrnytvky 

e vnwk thei kvkgqn 


225. 


mkmnklvks svatsmalll Isgtanaegkx tpvsvkkvdnkvt lykt tatadsdknkxsq 
i 1 1 fnfikdksydkdtlvlkatgninsg f vkpnpndydf sklywgakyavsissqsndsv 
nwdyapknqjieef qvqn tlgy t f ggdisi snglsgglngnta f s etinykqesyrt tls 
rntmylmvgwgveahkiiiuingwgpygrds flip Cygnel f 1 agr qs sayag qn f i aqhqrap 
1 1 srsnf npef lsvlshrqdgakkski tvtyqrerodlyqirwngf ywagany knfktrtf 
ks tyeidwenhkvklldtketennk 


226. 


mnremlylnrsdi eqaggnhsqvyvdal teal tahahnd f vqpl kpylrqdpenghiadr 

iiampshiggehaxsgxkwxgskhdnpskrimer^gvxiln^ 

inrtaavsviaakhlakkgfkdltiigcgligdkqlqsi^ 

f vdrwqqqppeinf xatenakeavsngewx tc tvtdqpyieydwlqkgaf i snis imdv 
hkevfikadkvvvddwsqcnrekktinqlvlegkfskealliaelgqlvtgdipgreddde 
i i 1 lnpmgma i edi s s ayf iyqqaqqqni gt t Inly 


227. 


mkkimvi f gtrpeaxkmaplvkeidlingiif eanivitaqhrdmldsvlsi f diqadhdln 

imqdqqtlagltanalaiadsiineeqpc^lvhgdttttfvgslaafyhqipvghvea 

lr t^qkysptpeelnrwnvsniaelnfiap tviaaknll fenkdkeri f i tgntvidals t 

tvqndfvs t i inklikgkkvvl 1 1 ahrrenigepmhqi fka vr d 1 adeykdwf iypmhrn 

pkvraiaekylsgrnrieliepl<iaiefhriftnqsylvltdsggiqeeaptfglq)vlvlr 

nhterpegveagtsrvigtdydtiivrnvkqlled^ 

ieyyf glrtdkpde fvplrhk 


228. 


mimgnlrfqqeyfriyknntestthrra 

dvt tddnltmilhe f lpf ieikqvpsssanydleaf fkqels tyhfndsp 1 fkvklfqfa 
daayi lldfhvsi f ddsqidi flddlcnayrgntviimt^qhahinxTiddkc^ 

lC^Fny -F-r- 1 <*nn <: rH >H ri ^y fp \ lchpf f>qa 1 yqtyl i rMm t fi i dmafll avsvy 1 «nh i ins q 
qhdvtlgihvpshlpndlhgiiivplt^t^ 

sleti fhcyhhirimscciidviedvhqihdahtGladieifph.qiigf ki iynsaaydll si e 
tlsdlvrniylqiteQngnkrttvdelxilmterdiqlydd-T nl s lpeiddaqtwtl f eg 
qvea tpnitvavqf dgvf i ty qt lnEurandl ahr lrnqygvepndrvaviaeks i emi iam 
i gvl kaggayvp i dpnyp sdrqeyi 1 kdvtpkwi tyqaly engkq?i i nhi dl nkiavka 
idixlskcntledliayviytsgttgnpkgtliphrgivrl^qrihy^ 
afdaatfeiygallnggklivakkeqllnpiavBqlinendvnt^ltsslfnqiaseri 
evlvslkylliggevlnakwvdllnqkpkhp^ 

igkpi lgthvyiinqgerrcgvgipgelct sgf glaagylnqpel tadkf ikdsninqlroy 
rsgdivrllpdgriidylyrkdkqvkirgf rielsevpha 1 eriqginkawivqphdqdq 
yi vayye amb. 1 1 shnkiks ql rmt lp eyniip vn fmh i eqip i tingkldkkalp imdyvd 
tdayvapstdtehllcqif adilhvnqvgi hdn f f elgghslkatlwnrieastgkrlq 
igdilqkp tvf elaqaiakvqeqnyevipetivkddyvl s saqkrmyl lwksnhkdtvyn 
vpf lwrl s selnvaql rqavqrliarheilr tqyi wdde v xqr i vadvavdf eevnthf 
tdeqeimrqf vap fnleJq>sqirvxyirsplhayl f i d thhl indgrasni qlmridlnaly 
qhklllplklqykdys ewrashrdmtkhrqyvlsqfkdevpi lslptdyvrpnikttiigam 
ms f tmnqcpnrql lqkyvekhqi tdfmf fms wmt 1 lsryar kddvwgs vmsarnhkgte 
qmlgmfant^vyrgqpspcikinwtqflqevkeinsl 

plfdvmlvlgnne tnhahf ghskl thiqpksvtakf dls f i ieedrddytinieyntdly 
hs e tvrhmgnqCTdnddyilkhq^ 

syfnewsrqgnlival vmndl tmtye tl rnyvdai ahmllsngvgngqrval f ter s f era 
iaanaatvkvgasyipidid^nkrqgailedakv1:avinsygveiettlpviqlenakgf 
veskeneqyddlhgriql entamldnerayaiy ts gt tgmpkgvai rqnil Inlvhaws tel 
qlgdnevflqhanivfdasvmeiyccllnghtlvipdreervnpeqlqqlinJdxrvtv^ 
iplqmcsvmedfyieklitggatstasfvJ^ekhcgtryfriaygpsestvit^ 

cllipetipigkplsniqyyiinsdgllcgigiiro 

p f gkgklyhsgdlarytsdgqief lgridkqvkvngyr ieldeienai lax rgisdcwt 
vs hf d thdx luayyvgeqqveqdlkqylndqlpkymipkt i thi dcmp 1 1 tndkvdttrl 
pnpspiqqsnk^sepsneieqtfvdvfgevl)a^dvgvddd£f elggnsleaiidvvshl 
krfghhifimujtlyqyktvrqivnyiryqaqqslval^ 

hrplgntlltgatgflgaylievlqgyshriycfiratoeeiaw^Tnitnlndyfseetv 
eiralsnievlvgdfecniddvvlperurbdtiihagartdhfgd 

qqhharliyvs tisv^tyfdidtedvtf seadvykgqlltspytrskfyselkvleavnn 
giu.gTivx.vgD i cnpyngEwnnumx kcxlt l suivuuicll i qiac i gvsmaeinp vclcs hvcil c 
arqi valaqvntpqi iyfavl spnkmpvks 1 lecvkrkeiel vsdes fneilqkqdinye ti 
git svdr eqql amid 1 1 1 tl kimnhi s ekwp t i tnnwlyhwaqyikt i f nk 


229. 


m tkeqql aer i i aavggradnids vmncm trvr i kvldenkvddqel rhi dgvmgvihder 
i qvwgpg tvnkvanbmael sgvklgdp iphhtmds ekmdy ksyaadkakankeahkakq 
kngklnkvlks i ani f ip lipaf igagliggxaavlsnlmvagyisgawi tqli tvfuvi 
kdgmlaylalftginaakefgatpglggviggttlltgiagknilmavf tgeplqpgqgg 
iigvifavwilsivekrlh3civpnaidixvtptiallivglltifiL^lag±vsdslv^ 
vvaglisiggvfsgfiigasflplvmlglhhiftplhleminqsgatyllpiaamagagq 
vgaal alwvrckrnttlrn tlkgalpvgf Igxgep Lxygvt lplgrpf 1 tacigggxgga 
viggighigakaxgpsgvsllpl isdnmylgyiagllaayaggfvc tyl f gttkamrqtd 
llgd 
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230. 


mskil kci tlavvmllivtacgpnrskedidkalnkd^ 

kitdqytlOttgikviavnigqndqleiiisldapagkgpdifflahdiitgsaylqglaaei 
kls kdel xgxnxqal jcainiiydiiKqj. aipai ve c t a i £ynjcjc±viaiapqi.AeevecuiciciAx 
tdskkkqygml fdaknfyfnypf lfgnddyif kkngseydihqlglnskhwknaerlqk 
v^kgylpkaathdvxrdglfkegkvgqfvtgpwnineyqetfgkdlgvttlptdggkpink 
p f 1 gvrgwyl seyskhkywakdlmlyi tskdt lqkytdemsei tgrvdvkssnpnlkvf e 
kqarhaepinpriipemrqvwepingnasifisngk^ 


231. 


vkalklygve(ilry^dnekpviesandviik\ratgicgsdt^ 
fsgwdaigsdvthvnvgdkvtgcpaipcyqceycLkgeyarcekl f vigsyepgs faey 
vklpaqnvlkvpdnvdyi eaamvepsawahgfyksniqpgmtvavmgcgs igl laaqwa 

f^aahl ■{ ai Ai rtaTiVl rH »t*«l erahrrM n«i!cf»c»'nlplef i AiVhvnriaidlaiessaakv 

tigqiltlpkkggevvllgipyddieidrvhfeJcilrneltvcgswnclssnfpgkewta 
t Ihyrak tkdi nvkpi ishf lplekgpet f dklvnkkerf dkvmf tiy 


232. 


mqalqtfnfkelpvrtveienepy^gkdiaeilgyarsdnaimlwdsedklthqfsas 
gqnxcmixx xii©sg xysx x raas Jtqs jcd&kxXc tax KEJcrwvT.sccvx.paxi *^y ijiluuv 
ieqtlkdpdyi i tvl teykkekeqnlllqqeigelkpkadyvdeilks tgtla ttqiaad 
ygisaqklnkl lhear lqrkvnkqwvlys ehragksy tesdt iai vrsdgredtvlqtrwt 
qkgrl kiheimtef cryeanlgga 


233. 


mklkslavlsmsawltacgndtpkdetkstesntQqdtnttkdvialkdvktspedavk* 
kaee tykgqkl kgis f ensngewaykvtqqksgeesevl va<i1axkkvixikktekedtroiie 
ndniTcysdaidykkaikegqkefdgdik^ 

gkvlkseqdh . ., 


234. 


mkmkniaki si llgi latgvntt tekpvhaekkpi visenskklkayynqpsieyknvtg 
yis f iqps ikfraniidgnsvuiii aligkdkc^iyfatgvhxTilnifyvnedkrfega^ysig 
gi tsandkavdliaearvikeottitgeydydf fpOdLdkeamBlkeidfklxkyl idnygl 

ygemstgkitvkkkyygkytfeldkklqedra^ ! 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagcgttaattatcatcatcgcg 

Acattcagtaattctgcaaatgccgcagatagcggtactttgaattatgaggtttacaaa 

Tacaataccaatgacacgtcaattgctaatgactattttaataaaccggcaaagtacatt 

Aagaaaaatgg taaat tgta tgttcaaataactgtcaaccacagtcat tggattac tgga , 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Ac ttctgaatt tgaagtaagtaagttgaacggtaaaatagatggaaaaat tgacgt t tat 

Atcgatgaaaaagtaaatggaaagccattcaaatatgaccatcattacaacattacatat 

Aaatttaatggaccaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa j 
aaa tc taaaggcaatg tggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatggcrtacagcatctatcattfctaggttcccttgtatacataggcgcagac 
agccaacaagtcaatgcggcaacagaagctacgaacgcacctaataatcaaagcacacaa 
gt t tctcaagcaacat cacaaccaat taa 1 1 tecaagtgeaaaaaga tggc tcttcagag 
aagtcacacatggatgactatatgcaacaccctggtaaagtaatfcaaacaaaataataaa 
tattatttccaaaccgtgttaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaatcaatgttgcagttgaacctggatataagagcttaactactaaagtacatattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cctacattagctgacgcagcaaaaccaaacaatgttaaaccggttcaaccaaaaccagct 
caacctaaaacacctactgagcaaactaaaccagttcaacctaaagttgaaaaagttaaa 
cctactgtaactacaacaagcaaagttgaagacaatcactctactaaagttgtaagtact 
gacacaacaaaagatcaaac taaaacacaaac tgctcatacagt taaaacagcacaaac t 
gctcaagaacaaaataaagttcaaacacctgttaaagatgttgcaacagcgaaatctgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaacgcctaaacaagcatctaaagctaaagaattaccaaaaactggtttaacttca 

rrh hrwi t-aatrfefefca^fcaerf anaerfctcrr* ft- t-r*rrr , A.?m»r , t" ■hrrcrrr't" t" t*ttacrcrfcfcf atfcafcf^f - 

ttattacttttcaaaagaaaagaatctaaa 


237. 


Lkni lkvfntt ilal iiiiatf snsanaadsgtlnyevykyntndts iandyfnkpakyi 
Kkngklyvqi tvnhslwi tgrnsieghkeniisJcatakdertsef evsklngki dgkidyy 
Idekvngkp fkydhhyni tykfngp t dvaganapgkddknsa s gs dkgs dg 1 1 tgqs e sn 
ssnkdkvenpqtnagtpayiytipvaslalliaitlfvrkkskgnve 


238. 


mtkhylnskyqs eqrss amkki tmgtas ii lgsl vyigadsqqvnaatea tnapnnqs tq 
vsqatsqpinf qvqkdgs sekshindciymqhpgfcvlkqnnkyyf qtvlnnas fwkeykfyn 
annqel attwndnkkadtrtinvavepgyksl ttkvhiwpqinynhry tthlef ekai 
ptladaakpnnvkpvqpkpaqpktp teqtkpvqpkvekvkptvtt tskvednhs tkws t 
dttkdqtktqtahtvktaqtoqeqnkvqt^vkdvataksesnnqavsdiiksq 
netpkqaskakelpktgl tsvdnf i s tvaf atlallgsls 111 fkrkesk 
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atgacaaagaaagaaaaggattataaaaaaagtcttgagcaacaaaaaacacgggtaaaa 
atatacaagtcaggaaaaagctgggtaaaagcaagtattaatgaaatagaattgttaaaa 
acaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagacg 
aaaggtcataaattaaaaaaaagtgcagctaaaacaacagccctagttggtggagcattt 
acatttaatatgttgaataatcatcaagcatttgctgcctcagaaacaccaatcacctct 
gaaatttcatccaatagtgagacagtagccaatcaaaattcaactacgattaagaactca 
caaaaagaaacagtcaattctacaagtttggaatctaaccattctaatagtacaaataag 
caaatgtc t tcagaagttacaaatacagctcaatccagtgaaaaagctggaat tag tcaa 
caaagtagtgaaacatcaaatcaatcatctaagttaaatacatatgcctccacagaccat 
gtagagagtacaactattaacaatgataatactgcacaacaagatcaaaataagtcttcg 
aatgtaacctctaagtcaacacaatcaaacacgtcatcctcagaaaagaacattagctcc 
aatttaacccagtcaatcgaaacaaaagcaaccgattcattagcgac tag tgaagcaeg t 
ac'tagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 
acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 
ccgacaacaacatcaacgacaacaact tcaagtc tgacatctaat tctgttgtggtgaac 
aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 
ggtattgctaccttaacgccagacgcatatagtcaaaagggtgccatatctttaaacact 
cgattagattcaaaccgtagcttccgttttataggtaaagttaaccttggtaatagatat 
gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 
ggccctttag^acagataggtaaagaaggggctgccgttggaataggcggtttgaataat 
gcctttggttttaaattggatacgtatcataacacatcaactcctagatctgatgctaaa 
gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 
gatagaaatggtatggctaccactgaggaatcaactgcggctaaattaaatgtacaacct 
actgacaattcattccaagattttgtcattgactataatggtgatacaaaagtgatgaca 
gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 
ggtacgacgttttctctatctatgactgcctcaactggtggcgcaaaaaatttacaacaa 
gttcaatttggaacattcgagtatacagaatcagctgttgctaaagtacgctatgtagat 
gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 
gtaaatatagataaacaactgaacaattttaaaaatttaggttacagttatgtggggaca 
gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 
aactcaagccaaacggtgatttataaattcaaagatgttcaaggtcctcaaattagtgtt 
gatagtcaaactagagaagttggaaagaccattaatccaattacaattactacaactgac 
aatagtaaagacgtattaactacaactgtgacaggtctaccttcagggttatcttttgat 
caaacgactaatacaattattggeacgccaagtgaagtaggaactacaactgtgacagtt 
aatactactgatgctactgggaacgtaacatctaagcaatt t a c aataacgattcaagat 
acaatcagccctgttgtaaatgtgacgccaagtcaagcatcagaggttttxracgccgatt 
aatccaattacgataactgctacagataatagtggcaaagtggtaacgcatacagtaact 
ggattgccacaaggacttaaatttgatgcatctacgaattcaattgttggaactccaact 
caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaaatac^actacg 
actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccactagcata 
gtaaataLgtgttt^aacaagtataagt^atagtacatcgctaagtgatagtgtaaaagcg 
agtcaatcattatcaaoaaaagaatcaacaagtaagagtctctcaggttcgttaagtgcg 
tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataaaagcgagcgaatcagca 
agtacaagtaagaagttatcagaatx^igcgagtacgtcaacgtctgatagcgcatcaata • 
aaagcaagcgaatcagcaagtacaagtaagaagttatcagaatcagcgagtacgtcgatg 
tctgatagcgtatcaataaaagcgagcgaatcagcgagtacaagtaagaagttatcagaa 
tcagcgagtacgtcgacgtctgatagcgcatcaacccaagcaagcgaatcagcaagtaca 
agtaaaaagttatcagaatcaacgagt^cgtcgacttcagatagtgcatcaacatcaacg 
agtgagagtgactcaacaagtgaaagtacatcgttaagtgactcgacaagtgcgagtctt 
tcagaatcgacaagtacatcaacatccgacagtgcgtccacatcaacgagtgagagtgac 
tcaaacagtacaagtacgtcattgagtgagtcgacaagcacaagtctttcagaatcaacg 
agtacgtcaacatcagatagtgcgtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
-tctgacagtgcgtoaacatcaacgagcgagagcgactccgatagcgcaagtacatcgttg 
agtggctcatGaasrtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaacgtcaacgagcataagtgactcaaacagfcacaagtacgtcattaagtgaatcgaca 
agtacgagtctttcagaatcaacgagtacgtctacatccgacagtgcatccacatcaatg 
agtgtaagcgactcaaatagtgccagcatatctttaagtgagtcgacaagcacaagcgtt: 
tcagattcaacaagtacatcgacatcagaaagtgcatcaacgtcaacgagcgagagtgac 
tccaatagcgcaagt acg teat taag tgag tcgacaagcaeaagcgttt caga ttcaaca 
agcacatcgacatcagacagtgcgtcaacatcaacgagcgtaagtgattccaatagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgt caacatcaacaag tg tgagtgag t caagcag tacaagtaagaag t ta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtctttcaggatcaacgagtaca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtacatcgacatcagat 
agtacgtctgcatcaacaagfcgagagtgactcaaacagtacaagcacatccatgagtgaa 
tcattaagcacaagcgtttcagattcaacaag-tacgtcaacgtcagacagtgcatcaacg 
.tcaacaagtgtgagtgactccaatagcgcaagtacgtcattaagtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcga© 
agtgaatcaacaagtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagat 
tcaacaagtacatcgacatcagaaagtgcatcaacgteaacaagcgagagtgaatcaaca 
agtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagattcaacaagtaca 
tcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaacaagtgaaagtacg 
tcattaagtggatcatcaagtacaagcgtttcagattcaacaagtacgtcaacgtcagaa 
agtgcatcaacgtcaacgagtgtgagcgactcaaatagtacaagtacgtcattaagtgaa 
tcgacaagtacgagtctttcaaactcaacaagtacgtcaacatcagacagtgcatcaacg 
tcaacgagtgtgagcgactccaatagcgcaagtacatcgttgagtggctcattaagcaca 
aacgtttcagattcaacaagcacatcgacatcagacagtgcttcaacgtcaacaagcgag 
agtgactcgaacagtgcaagcacatcgctaagtggatcattaagtacaagcatttcagac 
tcaacgagtacgtcgacatcagacagtgcgtccacatccacatcagaaagtgcatccaca 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaagtacatcattgagtgactcgacaagtacgagcgtttcagactcaacaagaaca 
tcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggctcaacaagtacaagcafcttcagattcatcaagcacgtccacatcaatg 
agtacatctgaaactttcacttctcaatctcctataaatagtgaaagtcaatttattggt 
gatagcttgtctgaagatacaatcgfcgactcaatcaaaaaatacgaatatgcttaataaa 
ac tggaaaaga t ta t ga 1 1 tacaagaacaaagagg ttat ac tgat tcagaacaacacaa t 
gaaacacaaagtaatcaagctgataatcactcaaacaacctcgatttacttcatcaaaat 
cgt t tacaagataaag t eg t taaacaaccgact aaaggagaaga tggag t tg taagcaac 
| ggttttatagtagcagtagcaatagtattggctatcttcggtttggcaaaaaaatctaga 
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240. 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaattgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactacaaacgttgataaagcacacctagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
ga tat teat ttcgtagacaatggataccaatacaacttcacttcaaatggttctgaatgg 
tcatggagctacgctgtagctggttcagatgctgattacacagaatcatcatcaaaccaa 
gaagtaagtgcaaatacacaatctagtaacacaaatgtacaagctgtttcagctccaact 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctctcacagtagttcagtaagattatcaaatggtaatactgctggttctgtaggt 
tcatatgctgctgctcaaatggctgcacgtacbggtgtatctgcttcaacatgggaacac 
atcat tgctagagaat caaatgg tcaat tacatgcacgtaatgc ttcaggtgc tgc tgga 
t ta t tccaaac tatgecaggt tggggt tcaac tggt tcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatctgcttggggtatgt 


241. 


at gaa taaaaa taaagtgat tg taa t tgga tcaacaaatgtagataaa 1 1 tc tt aa tgt t 
aaaaggtttccaaaacccggtgagacattacatattaatcaagctcaaaaggagtttggt 
gggggcaagggagccaatcaagccatagcagctagtagattagcagcagatacaacattt 
atcagtaaagttggtaaagatggcaatgccaactttatattggaagatttcaaaaaagca 
gg tat tcatacacaa ta tat tttaact tcagaaagtgaagaaactgggcaagcatttatc 
actgttgatgaagcaggacaaaatacgattcttgtttacggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cagcttgaagttccatttgaggcgatagaacaagcatttaaaattgctcgtaaacaaaat 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
ac tga ta taa t tat tec aaacgaaacggaagcagaattattaacaggt at ttcaa tcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaat tact tt aggggagcaaggcacgtattgtgcatat caagaacaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagatacatttataggtgct 
tttttaagtgagttaaataaagatttgagcaatttagaatcggctattcgacttgcaaat 
caagcgtcgtctctaacggtacaacgaaaaggagcacaagcttctataccaacacgtaaa 
gaagtagaggcagaatataat 


242. 

* 


atggctcttaaaaaatataagccaattacaaatggtcgtcgtaatatgactactttagat 
ttcgctgaaatcacaaaaacaacacctgaaaagtcattattacaaccgctaccgaaaaga 
gcgggacgcaataaccaaggtaaattgactgttcgccatcatggtggtggacacaaacgt 
caa tacegtg t tatcga ttttaaacgt aacaaagatggaatcattgc taaag ttgat tea 
attcaatatgatccaaaccgttcagcaaacattgcattgctagtttatgctgatjggtgaa 
aaaagatatatcatcgcacctaaaggattacaagtaggtcaaactgtcgaaagtggtgct 
gaggcagatatcaaagttggtaatgctttaccattacaaaatattccagttgggacagta 
attcataacatcgagttaaaacctggtaaaggtggacaacttgctcgttctgctggtgct 
agctctcaagtattaggtaaagaaggtaaatatgtattaatcagattaagatctggtgaa 
gtaegtatgatt t tatc tacatg tcgtgcaacaattggtcaagttggcaac ttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgcccaactgta 
cgtggttctgtaatgaaccctaatgatcacccacacggtggtggtgaaggtcgtgctcca 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcttctgacaaacttatcgttcgtggacgtaagaaaaaa 


243. 

i 


atgaagtcaaaattcacaattctattatttacaatcttttctacaacagtattagttttg 
Cfttattatttataacaaaactcaatcccaatcatacatttcgactcactattctaataat 
aaaataaaaacaacagcaacactttttttacatggttatggtggtagcgaacgctcagaa 
acgtttatggtcaaacaagcgttaaataaaaatgtaaccaatgaggtgataaccgctaga 
gtgagtagtgaaggaaaagtatattttgataaaaaattaagtgaagatgcagcaaaecct 
attgtcaaagtagaatttaaagataataaaaatggaaattttaaagaaaatgcttattgg 
attaaagaagttctatcacaactaaaaagtcaatttggaattcaacaatttaattttgta 
ggacattcaatggggaacatgtcatttgctttttacatgaaaaattatggggacgatcga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaaeaggggaaaccaagtagaatgaat 
gccgcatatcggcaattgttatcactgcataagatttattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcacattcagatggacgtgtgtcaaatagc 
tcttctcaatcgcttcaatatttactaagaggtagcactaagtcttatcaagaaatgaaa 
tttaaaggtgcaaaggcacaacatagtcaattacatgagaataaagatgttgcaaatgaa 
atcatacaattcttatgggaaact 


244. 


atgaagattggaattgatgccggagggactttaattaaaattgtacaagagcatgacaat 
cgtagatattacagaactgaattaacaactaatatccaaaaagtcatagattggcttaac 
aatgaa'gaaatcgaaacattaaagcttacaggtggaaatgctggagtaatagcagatcaa 
at tcatc a 1 1 cccc tgaaat a 1 1 tg tagagtt egatgeat catcaaaaggtt tagaaa 1 1 
ttattggatgaacaaggtcatcaaattgaacattacatttttgctaatgtaggtacaggt 
acttctttccactattttgatggaaaagaccagcaacgtgttggaggtgtaggtaccgga 
ggcgggatgatacaaggtttaggctatttattgtccaatataacagattataaagaatta 
acgaa t ttagc tcaaaa tggaga tcgtga tgecat tgat t taaaagtaaaaca tat t tat 
aaagatactgaaccaccaattcctggagatttaacagcagcaaattttggaaatgtatta 
catcacttagataatcagtttacatcagctaacaaacttgcctctgcaattggcgtcgtt 
ggtgaagt ta t aacaac t atggc ta t taca 1 1 agcacgtgaa tat aagac taagcacgt t 
gtatata teggttcatcat ttaa taacaatcaat tactacg tgaagttgttgaaaat tac 
act gttctaagaggatt taaaccgtactatattgagaatggtgc tttttcaggege t tta 
ggagcactttacctc 
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245. 



atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 
ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 
acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagt 
gaagatactaagcaaattgaaagaaataaagtagttgatttagtaaaaaataaatactta 
attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 
gctaatgactctgattttattacattaaatttagactcaagagcgtctgaattaaataag 
aaagctgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaatc 

t tatcagt ttatgctccac tatggaaac ttggacatg t tgatggaaaaattat tgatg 1 t 

aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 

ctttttgacgcagttgctatttataacaacattaatagaacaataagcttctatcataaa 

gacaatgttggtactaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 

gaagatcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 

ttaacaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 

atgtcaccattcaaacgtgataataacagaaatgtattacaacatagtgattatatgtct 

gatgaattatgtcacgctttgttagattatcaagagttttatgctagtaagaaggatcaa 

gctggtgaattatctaaacaatatagtgcaattcttaaagagcattcacaagaagacttc 

aga t taaatcaat taagtgct acact tcaacgac taaatgagcgtg t tgaa t tagt taaa 

cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 

aaatcatca tat tat ttaatcatgattagaaa tga tggtagtttcactagaat taaat tc 

aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 

aagtttaatgacgc tac taagtttgagaaacaat tagaataccctcttgaaatat taagt 

gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 

gatactaagacaatcgaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 

caagaaaaagtagtcgcttcaatcgaaagacgattaaaagcttttgaagaccaaaaagca 

agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 

gagttatatgtttttgagtctgtttggacggaagaaaatcatacagacgctcaagaatta 

tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaatcaatagaacgattacagtt 

gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 

ggagataaagttgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 

gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 

tacaaagatttagacacaatcatcgctgaaaaattagcccaaactacctctacttcttct 

caagttgatttccataaacaacaaattagagagcaaaccggaagaattacagatatgact 

cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggctggtaatgaaaca 

gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 

atcatggttggtggcgtaattgctatgactcgtgataacggtgaaacatttaaaactggt 

attacaccagaaggtatcaatgctgaaatgcttatcggtaagatgatcgttggtgaaact 

ttaacttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgttaac 

tctaaaaacttccatttagtttcaaatgatggagaagaagactacttcgataaattaaaa 

cgtgaaatgtctgaaaacgctaaacaacaaacagacagaatgttagaagagtataaaaaa 

gaagtttcacaaactatttctgaagctactgacgttagaaacattgttgataatgcagca 

gatattcttcaagcagcttttgctgatggagttatcacagatgttgaaaaacgtttgatt 

tc tgaaac tc t tgctcaac ttgaaaaagaaaa tagagaat tcgaaga taaaa ttaac tta 

gctttaaaccacccttacatcactgaggaagatactattgagttaaataattctatcgtt 

gaatatagctcaatgtatgaaacacttgttatttctattaatgaaagtgttagtgacaag 

atgatcacacctcaagagtctgaagaaattaatcaaaatattataaacttcagagaagag 

atcaaagacatcttatcattagtagaagaaattattgaacgaactaaaaatgctcaacta 

caagctactttagaagaagcaaaagattatacaacaagagttcgtgacgatattaaagat 

gaattaaaagacttaaataattcatttaaatctttaaatagtacagttgaagagtcatta 

caagataatatttttgacgctgctgaattagaagctattaaaacagttgtattagtaact 

aaatcagaatatcaagatattacaaatagatattcttcaatgtctgcaaatacagattta 

aaatcggaaagtaaattagatttaacaaaatcttataaaactttagatactagctttaat 

gactttgttaaatatattgacgaaatgacaatggatagaattgcagatgagactgagaaa 

gttaattacaaaaagaaatatgatactttacaaaagaacttatcagattatatgaaaaaa 

tatgataactgtattttggaaatatctaaaaagtattctaatgacgcagcagataaagtg 

ttaggtgact tcacagc ta tt gc tac tgaat tacaaaatga t tt cc aagatgt taaagac 

aattgggctgaattcaagcaaactactcttgagtcatttaaagatggtatagtaactgag 

gcagaaaaagctcgactaagagtacaattagatatgcttgatcgtgaaagcatggatatt 

gaagaacgatataaaagcttacttgctaaccaatatactaatactgatattaaaaatcgc 

ttaactgcttcacgttctccttacttatcagttcatgctagtttaagaaaagtaattgaa 

caaataattgctgacggaaaagttgatgaaagtgaaaaaacattagctaataattcactt 

aatacatacaacacaacattaactgcttattctaaaacaattcaagaagctctaaataca 

ttatcacaaatcatctcttctgatgtagcaagtaaaaaagttgaagaattcaatggtgta 

ataactacaatttcttcagacgttgatacaatcaagaaacaaagagatggtgcagtaatc 

acttattattatagcggtgtacctacattatctaacgatccagctaaaagttggacgact 

aa tga t ttaaaagac ttacata ttaaagat atgta 1 1 tagacac taaatc tgg tt atgca 
tatactttcactaaatctggtactagttattcttggaaaccacttactgaccaagttatt 
gttagctcattgaaacaagcaaaaaatgcacaagacacagcggacaataaacgtagagtt 
tttgtaactcaacctattcctccttatgatcaaggagatatgtggactcaaggttcacaa 

ggagatatt ta tgtc tg tggaac ttcgagagctac tggc teat tegtaagt agegactgg 
gttaaagcgagcaaatacactgacgatacagtagctaaacaggcagcaaaagatttagaa 
gattataaagtcaaaatgac taaagac t tcaaagat ttaaatgacggtgtatctac tttt 
aaaactgaagtgg ttaaagat ttcaaagatggaattgtaac tgaagc tgagaaaac taga 
ttacgtgttcaattagatatcttagatagagaaagtcaagatatcgaagaaagatataat 
agtatctttaacagtcaatatgcagatactcaagttaaaacttctatttctaacgcacgc 
tctacttataataactctcttactaagttaagaaacactattcaaaccgtgattgaagat 
ggaaaagtaacgee tac tgagaaaac tac tgc taatcaaac tttaaccgcatataa taa t 
gctttaacgagttattcagctgctatccaagaagcattaaatagcatgtcaaaagtaatt 
gc tcaaaaagaagc tac tagtcaagtaaatcaat tcaatgaagt tatcaaaaatataaa t 
acaaatattactgatattcaaaaacaagttgatggtgcaattgaaactttctattacagt 
ggagtaccaacacttactaatatccccgcttcgtattggacaactgctagtaaacgtgaa 
gctcatttaggtgatttatatttagacactgctactggtgttgcttatcgtttcttaaaa 
aaaggaacaacttcccctacttactattggtctccaatttctgatcaaattattacagac 
gcattgaatagagcaaaaacagctcaagacaccgccgatggaaaaagaagagtttttgta 
aatacacctgttccaccatacgacactggtgacatgtggacgcaaggagctagtggtgac 
a tc 1 1 ag 1 1 tg taaaac acc taaagc taaaggt ggtat ttac teaataagegae tggg t a 
aaagc tagtaag tatacaga tga tacagtagcaaacag tgc tgttcaacaat taaa tgaa 
tacaaacgcactaataatcttgatatcgcagacctaaagagaaaaactagtgacttcgaa 
aaaacagttgtaaatgcatttgacgatagagtcattagtatttccgagtcttcatctatt 
aaaggacaac ttgc tc tac t taa tcacgaaaaagat aga ttaac tagacaat acgaaaat 
a taa tcagaaat tctaa tc t tgt tggagcagaaaaaac taaat tatctac tgeatattea 
aatataaatactaagcttagtgatttaagtacaactattaatagtgcaattgttgataat 
aaaattg ttgaegctgaaagtaaate tgt aacttcaaaatt tgaat tgtataaagc ttca 
gt taatgaa tatcaaatcgcttttgataatgctc taaactcaattat tagagaaatege t 
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tcttcccaagctaaagatagattagatgaatggaaacgtacagaatttagtacagactca 
gacggta t tat tgaaagagtagc tggt gc taagt t tgac tcaaaa tggac tga tac t tgg 
agaaatacagttaacccagctattcaacaagtgagtaatataacatatggaagtgaaaac 
ctattacfctaatagcgaaagtcgaagtgacggtgctaataccacgactcactcttttata 
agatac tacc tgacacgccc tt tagaaacagggaaaac t tatactt taaaagc tagtgt t 
ttaacaactgatgaaagacaaagtggacaaattagtgtttatccatactcccctaacgga 
gcaagagagacag t aaa t a t taaagacgrgtaaaa t tac t ta taca tt tactgcacaaact 
gaaagtacacaatttcttatttataaagacgtggctggtcaatctgatgtagacttaaat 
gtaacaatcgagaaggctattttagtcgaaggaaataaagttacagggtggtctccagca 
ccagaggagac t tc t tc tgc tttacgagattataatac tcgtatc tec tcagcagaaaca 
ttcattgagaaaaacaaagaaaagatttctcaaattgctactaaatctgatgttgacgct 
tcacttagtaaagtagctacttatgaaactcaatataatgt ttc tageggaactaac tat 
caaattcctcttcaagaatacaatggttcattctttaccgacaactacacttatgaagtt 
gtagctaaaaataactctttaagttctaacaacgtagcaactgctatattcgtaagtaaa 
ggttcaaacaatggttatgaattggttgaattagacaacatgtctaaaactggtgctaac 
cctagatttgttttagacagtaaaggtagaccttctatctctactttctcccctcaatct 
actactcaagatatttcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
acaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgacgcaatcactaataaaaataagaaatataatacagttaaaatgacatacaat 
aaaaatacaaat taccc t tctgtattttctaattt tat ttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
ggtaaattaactggtaacatatatattgaattcgctggttactatgaaaaagaccaaaaa 
tcaaacccaatgattgctagacatgaaatattacctaaagattttgaatataataaatgg 
ttcagaatgacagc tagtactgc tattccttc tac taac tctgagggtaaaaaaatcaat 
tatattagagcttgtttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaattggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaacaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggac tagacac aagcgattatagtgtccaagcttatgaaccacagtttagtt catgg 
aataatattaaagctactgatcccgctgctaagagtaagtataattacattcgacatatt 
gagccggggatgaatggttattacactataaatactggtgtttacaattttgcagtacaa 
• cacaaacaac tattagaggtaaataatacaaaaaatgegagagt taacaggt a tacat a t 
ct ttacaacaaaaggtat ttaaaaatacaaatgtc tgettet tc tcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 

tctagttcaatggtatacccagatataacaattgacttacaggctaaattaggttatccg 
cctaacaatttgccagacttttttgaattacaagctggtattgcctatggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagatacaccaaatgcggag 
gtt 



j 
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246. 


atgtataacgtgacacagcatgcgacttataaaacaaaaaataaacgagaaactgctgta 
ttaatcggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag 
ctcgatgctttatcacaaacttgccaacttaatgttaaaggacaaatcactcaaaataga 
gagcaatttgaccataaatattatgttggaaaaggaaaaatcgatgaaataaaatctttc 
atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgacggcacagtct 
aaaacgttaaatgataatttgggcattaaaatcatcgatagaacccaattaattttagag 
atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 
gat t att tgt taccaagac tacatggtca tggtaaaagcc tgtc tcgtct tggtggtggc 
ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 
cgtatgaatgagattaaacatcaattaaaaacggtcgtggatcatcgggaaagatataga 
aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 
aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttt 
gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggatttaatttaattatt 
tctgatacggtaggatttattcagaaattaccaacgacattggtggctgcgtttaaatct 
acactagaagaagctaaaggtgcagacgtacttatgcatgtcgtcgatgcaagtcattcg 
gaataccgtactcaaattgacac tgtaaa tcaaat ta t taatgat ttagatatggaccat 
attccacaagtagttatttttaataaaaaagacttatgtaacgaacagatggatgtacct 
gtatctaaatctgcgcatgtttttgtatctagtcgtgatgaaaatgataaacaaaaggtg 
aaaaatttagtaattcaagaaataaaaaatagtctcagcccatacgaagaaattgtagat 
agtgctgatgcagatagattatattttcttaaacaacacacgcttgttactgaattaata 
tttgacgaaacacaagcatcttatcgtatcaaaggatttaaaaaatta 


247. 
» 


a tga tga tea tcgt ca tg 1 1 aatc t tgagt tatc tga t tggtgca t tec caagegggt ta 
attattggtaaattattttttaaaaaagatataagacaatacggtagtggaaatactgga 
gcaactaacagttttcgtgttcttggaagaccagctggatttatagttacgtttttagat 
attttcaagggatttattacagtcttttttccactatggttcccagttcatgcggatggt 
gttataagcaccttctttacaaatggtttaatagtaggattgtttgcaatactcggtcac 
gtgtatccaatatatctgaaatttaatggcggaaaagcagtagctaccagtgcaggagtt 
gtattaggtcftcaatcctattttacttcttatcttggcaattatcttttttagtgtatta 
aaaatctttaaa tatgt t tctttatcaagtatcat tgcagcaattagt tgtgtgattggt 
tcaatcatcattcatgattatattttacttgctgttagcggaattgtttcaatcatatta 
ataattcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaattaaa 
tggatg 


f 


248. 

* 

* 


atgatgaatcatagtgaagctttaactgaacaagtattttcatttgcttcagagctttat 
gcttatggtgtaagagaagtagtaattagtccaggttcacgttcaacaccattagcactt 
gtt t tcgaagcacatccaaatat taaaacatggattcaccctgatgagcgaagtgc tgea 
ttttttgctttaggtcttattaaaggcagcgaaaaacctgtagcaattctttgtacatct 
ggaacagccgctgcgaactacacacccgctatagctgaaagtcaaattagtcgtttgcct 
ctcgttgttttaacgagcgacagaccgcatgaactgcgcagtgtgggtgcacctcaagca 
atcaatcaggtaaatatgtttagtaattatgtgaactttcaatttgatttgccgattgct 
gatggaagtgaacatacaattgatacaattaattatcaaatgcaaattgcaagtcaatat 
ttata tggaccacaccgaggaccgattcat 1 1 taatt taccatt t agagaaccac taac a 
ccagatttagatcg'tgtcgatttattaacatctgtaactaaaacgttacctcattatcag 
aaatcgatttcggtagatgatataaaagacatattacaagaaaaaaatggtctcatcatt 
gtcggagatatgcaacaccaagctgttgatcaaatattaacgtattcaactatatatgat 
ctgccaatcttagcagatccccttagtcagcttcgtaaagagaaacatcctaatgttata 
accacttatgatttattgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gtaggtaagccagttatttctaaaaaattaaatcaatggttgaagaaaaccgatgcgtat 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 
tatgagatttcagcaaatgattttttccgttcattaatggaagaaccacttgttgaacga 
aaaaaatggttacagcaatggcaatcacttgaacaacaagcacgcattgaaataagtgat 
tacttaaagcatgcgacagatgaagcggcatatgtagggagtttaattcaaaaacttaca 
aaagaagatacattatttgttggaaatagtatgccaattagagatgtcgataatttactg 
tttgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagtagtt 
tcaactgcgc taggta tggeggcaca taagaa tgtgaca t tgc t tat tggtga 1 1 1 at c t 
ttttatcatgacatgaacggtttattaatggccaaattaaatgaacttcatattaacatt 
gtattagttaataacaacggaggaggtatcttttcatatttacctcaaaaacgatcggct 
acaaaatattttgagcgattatttggaacaccaacaggcttaaactttgaatatactgca 
ctgttatatgattttacatttaagcgctttgataatttgactgactttaaatatgctgaa 
ttatctaaaatgggttctcacatgtatgaagttataaccaatagagacgaaaatttgcat 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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atggcgaaaaaattcaattacaaattaccgtctatggttgctttaacgttatttggcaca 

gcttttactgcacatcaagcaaatgctgctgaacaaccacagaatcagtctaatcataaa 

aatgtattagatgatcaaactgccctcaaacaagcagaaaaagctaaaagcgaagttaca 

caa tcaac tacaaa tgtatctggtacacaaacatatcaagaccc tacccaagttcaacc t 

aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 

gaaatttcatcaaatcaaaagcaacaatctttatcaacagatgatgcgaatcaaaatcaa 

acgaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 

acatccactgatacaaatcaattacaggagacacaatctgtagcaaaagaaaatgagaaa 

gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 

tccgaaaatcaagcaattgaaactcaaactgcttctaatgataatgaaagccaacaaaaa 

agtcagcaagtaacttctgaacaaaatgaaactgctacacctaaagtatcaaatacaaac 

gcatc tggt tataattttgat tacgatga tgaagacgatgatagctcaacagacca t tta 

gagcctatc teat taaacaatgtgaatgctacatctaaacaaac tac ttcatataaatat 

aaagaaccagc tcaacg tgtaacaac taatac tgtaaaaaaagaaacggcatc taatcaa 

gcgactatagatacaaagcaattcaccccatttagtgcaactgctcaaccgagaacagtt 

tattctgtatctagtcaaaaaacatcatcattaccgaaatatacaccaaaggttaattct 

tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattat 

acgtcatatttccctaaatatggctatagaaacggtgtgggacgtcctgaaggtatcgtt 

gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttcatgaaacgt 

aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 

ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgtt 

gaaatcgtccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 

tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 

agaggaacagtttggacacatgc tgctatc tc taacttc t taggaggtac tga tcacgc t 

gaccctcaccaatatttaagaagccacaattatagctatgcagaattatatgacttaatt 

tatgaaaaatatttaattaaaacgaagcaagtagcaccttggggcacaacatctacaaaa 

ccgtcacaacc t tc taaacca tcaggaggaac t aa taataag t taac t gtgtc t gc taat 

cgtggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagt 

aaaggtca taagac tgatcaagtacaaaaaac tc tatcegttac taaaac tgcaacatta 

ggaaataacaaattctatttagttgaagactacaatagcggtaaaaaatacggttgggtt 

aaacaaggt^ratgttgtttataacactgctaaggcaccagtaaaagtgaatcaaacatat 

aatgttaaagcagggtcaacactttacacagttccttggggtacaccaaaacaagttgct 

agcaaagtatctggtactggaaatcaaacatttaaagcaactaaacagcaacaaattgat 

aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 

ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 

gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatatactaca 

gtttatgacactaaaggaaagacaacaaatcaaatccaacgtacattgtcagtgacgaaa 

gctgccacacttggtgataaaaaattctatcttgttggtgattataatactggtacaaat 

tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 

aatcaaacatacaacgtcaaacctggtgttaaattacacacagtaccttggggcacatat 

aatcaagtggctggaacagtttcaggtaaaggcgatcaaacttttaaagcaactaaacaa 

caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 

agtaaatactatttaactgcaccatcaaaagttcaagctttgtctactcaatcaacacca 

gcacctaaacaagtaaaaccatctacacaaactgtaaatcaaattgctcaagtgaaagct 

aataattctggaataagagcatctgtatatgataaaacagccaaaagtggtacgaaatac 

gctaaccgtacat tc c ttatcaataaacaacgtactcaagg taa taacacg tatg tac ta 

cttcaagatggaacaagtaatactccattaggatgggtaaacattaatgatgtgacaact 

caaaatatcggaaaacaaactcagtctataggtaaatattcagtaaaacctacaaataat 

ggtctatattctattgcttggggtactaaaaaccaacaattactagcacctaatacgcta 

gctaatcaagcatttaatgcttccaaagctgtttacgttggtaaagatttatatctatac 

ggtacagtcaataacagaacaggatggattgctgctaaggatttaatccaaaacagtact 

gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttatttc 

tatatggatccaacaaaagcaaaccgatattctttaaaaccatattatgaacaaactttc 

acagtcattaagcaaaaaaatattaatggcgttaaatggtactatggtcaacttttagac 

ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgcatat 

actggaatgacfcttaaataacgcgataaatatccaatctcgtcttaaatataaaccacaa 

gtacaaaatgagcctttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 

gatacaaagcgtttagctaatgattcatccttaaaatatcaattcttacgtttagatcaa 

ccacaat ac ttgtcagcacaagctc tcaataaattat taaaaggcaaagg tgtacttgaa 

aaccaaggcgctgcatttagccaagctgcacgtaagtatggtctaaatgaaatttatctt 

atctcacatgctttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 

gt ttcaaaagg taaattcacaac taaaacaggtcacaaatacca t aatgtc tttggaatt 

ggtgcatttgacaataatgcac ttgtagatggtatcaaatacgc taaaaatgctggatgg . 

acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 

gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 

tatgcaactgatattaattgggcaaatgtcaacgcacaagtatta'aaacaattttatgat 

aaaattggtgaagtcggtaagtactfccgaaattccaacatacaaa 



gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggt t ta 1 1 aaagccggcga tacaattgaagaaga tgatg t a t tagcagaagt t caa 
aatgataaatctgtagtagaaat tec ttc tccagtaagtggtac tgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa 
gaacaagaatcaccagtgcaagaagaagct tea tcaac t caa tcacaagaaaagacagaa 
gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaatggttctggtaaaaatggacgaatcacaaaagaagac 
ategatgea tac t taaa tggtggtagttccgaagaaggt tcaaacac tagcgcagcatct 
gaatcaacttctagtgatgtcgttaatgcttctgcaacacaagcattaccagaaggcgac 
ttccctgaaactacagaaaaaatacctgcaatgcgcaaagcaattgctaaagcaatggtt 
aattctaaacacactgcacctcatgttacattaatggatgaaattgatgtgcaagaatta 
tgggatcaccgtaagaaatttaaagaaattgctgctgaacaaggtacaaaacttactttc 
ttaccatatgttgttaaagcattagtttctgcacttaaaaaatatccagcacttaatact 
tc 1 1 tc aa t gaagaagc tggagaggt tg tacac aaac at t ac t ggaa ta t tgg t a ttgc t 
gcagatacggataaaggattattagtaccagtagttaaacatgccgatcgtaaatcaata 
ttcgaaatttctgatgaaattaatgaactagctgtaaaagcacgtgatggtaaattaact 
tcagaagaaa tgaaaggcgcaacatgcacaat tagtaa ta ccggt teege tggtggacaa 
tggttcactccagttatcaatcacccagaagtagctatcttaggaattggccgtatcgct 
caaaaacctatcgttaaagatggagaaattgtagctgcaccagtgttagctttatcatta 
agctttgaccatagacaaatcgatggtgctactggacaaaatgctatgaatcacattaaa 
cgcttattaaataatccagaattattattaatggagggg 



» 
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251. 

* 

* 


atgaatgaaacagacgaaatttcacaaatctataacaagcatcgattaccaagtttaagt 
gg tc tagcaaaagtgtc tccac t tgt tcatagggccagcataggaggcgt 1 1 taaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaatcaatttaaaacattttac 
aa tcaaa tgc tagaagaagatgaagagg ttaag tatcc tatactgcatgataaaatgaat 
catctaccgatacttacagatttatttaaagaaattaatgaaacatgtgatgcacacgat 
ttatttgaccatgcaagttatactttacaaagtattagaagtaaaatttcaagaacaaac 
caacgaattcgtcaaaatttagatagaafcagtgaaaaaccaagggaatcaaaaaaaacta 
tc tga tgcaa t tg taacagtaagaaatgatcgcaatgttattccggtgaaagctgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatcaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtttgcgtaatgatgaagca 
gttgaacgtgaacgtatattgactgaattgacgggatttgtttcggcggaagctgacgca 
ttactcattgctgaatcggttatgggtcaaattgattttttaattgctaaagctcgttat 
gcgcgcactataaaagggacaaaacctacatttaaagaggatcgaactatatatttacct 
•aatgcatttcaccctttattagacaaagatactgttgtagcaaatacaattgaatttatt 

gacgatgtagaaacag tea taattactggaccaaacacgggtggtaagacggt tact tta i 

aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 

ggaagtcaattaagtatctttgaaaatgtatattgtgatattggagatgaacaatctata 

gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 

gcagatc aaaatagtc teat tt tat ttgatgaactaggcgcaggtacagatccaagtgaa 

ggtgcggcactcgcaatgagtatcttagattatgtacgccgtttagggtctttagttatg 

gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 

geaagegt tgaa tttgacg t tgaaacac tgagcccgac ttataaattattaatgggtgt t 

ccagggagatctaatgcctttgatatatcgaaaaaacttggtctaagtctcaacatcatt 

aataaagctaagacaatgatagggacagacgagcaagagatcaatgccatgattgaatca 

ttagaacaaaattcaaaacgtgttgatcaacaacgtatagaattagatcgacttgtgagg 

gaagcacagcaaacccacgatgctttgtctaaacaataccaacagtatcaaaattatgag 

acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgactaaa 

gaagcggacgaaattcttaaagaacttagaaatctaagagatcataagggcgctgaggta 

aaagaacatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 

attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 

gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 

gtacaaatgggaatca t taaaatgaaattacctat tgaagat ttagaaaaaacgaaaaag i 

aaaaaagaaaaacctacaaaaatggtaacaagacaaaatagacaaactattaaaacagaa 

ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 

caggcggttttaagcaattacgaacaagtttatattattcatggtaaaggtacgggggca 

cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 

ggtatgcctagtgaaggtggatttggtgtcactgtggcagaactcaag 


252. 


atgagtttttttaaacgtctgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagacctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggcttgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttccaagaacagttaaat 
aat ttaattgc tcga tatagaaaagttgacgaagat ttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatatacaagaaacagaagacttaagagaggttatagttgagaag 
attgtagaaatctatcatcaagaggacgatcattctgaagcaatgaatattgaagatgga 
cgtttaaatgtcatactgatggttggtgtgaatggtgtcggcaaaacaacaacaattggt 
aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatct 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagca 
cgttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 
gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt 
ggtttaggtgaaaaaatggatgacttacaaccgtttagtcctgaaagctatgtatatgga 
ttatttgctgatatgratagaacaaaatgaagatattcctgaagaaatctctagaaattca 
tccgttgaatctgaagaaggtaac 


253. 


atgaaaagaaattggtggaaagaagcagttgcatatcaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatctacctggattaattgaaaaattagattatcta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgactacaaaggcattatgagtgaatttggtacaatgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatctgaacctaataac 
tgggaaagtatctttaatggttcaacttgggagtttgacgaatcgactaagcaatactat 
ttccatttatttagcaaaaagcagccagatttaaattgggaaaatccagatgtaagacaa 
gctgtgtttgaaatgatgaattg^ggtttgaaaaaggtattgacggatttagagttgat 
gccattactcatattaaaaagaattttgaagcaggagatttacctgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaatgaaagataaatcgttaagtcggtatgacattatgactgtaggcgaggctaatggfc 
gttactcctaatgatgctgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
ttccagtttgaacatcttggtttatggagtactggcgatacgaaattcgatgttaaatcc 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
1 1 1 a tcgaaaacca t gatcaaccacgtcg tgu t ucaacc c Hgygt-a^ ugateiaatiaui^it. 
tggtatgaatcagcaac tagtcaege tac tgectae tt tt tacaacagggcacacc tt tt 
atttaccaaggtcaagaaataggtatgactaattatccatttgaaagcattgaaagtttc 
aacgatgtcgcagtgaaaactgaatatcaaatagtcaaaaaagaaggtggagatgtcaat 
caattactagataaatataaaatggaaaaccgagacaatgcaaggactccaatgcaatgg 
aataat tc tatcaatgetggat tcac tac tggtaagccatggtttcatgtaaaccc taac 
tatacagaaattaatgttaaacaacaactaaatgataagttttcgatactttcttattat 
.aaagcgttaattcaactaaaaaaatctgatttgatttacacctacggtaagtttaatatg 
gtcgatgc tgaaaa t aagcaggtttttgcatatacacgcacatt taaaaacaatac tg ta 
ttaattgtagccaatctcacaaatgaagtatcagaactaaacctaccttttgaattagat 
atttcatctgtagatataaaattgcataattatcacttaaatgatataaatttagaccat 
attaaaccttatgaatcattcgtccfttgaaata 
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254. 


ttgagtcatagaaagctatttccttctatattccatttatatcaacaagacaatttagat 
gaacatattgctattattggtataggacgtcgcgattataataacgaacaatttcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caatttagtgagcgactagattcagaatttgctttaggtgggaatcgtctgttttactta 
gcgatggcaccacaattttttggagtgatctcagattaccttaaatcttctggtcttact 
caaactacaggat ttaaacgc ttagt tatagagaaaccat ttggcagtgatc t taaatc t 
gctgaatcattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata 
gatcac ta tc t tggcaaaga tatggtgcaaaatatagaagtt t tgcgattcgcaaacgcg 
atgtttgaacctttatggaataataaatacatttcaaatattcaagttacatcatcagaa 
gtattaggtgtcgaagatcgtggtggctactatgaatctagtggtgcacttaaagacatg 
gtacaaaatcacatgctacagatggttgctttacttgcaatggaagcaccgataagtttg 
aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctcttagacaattaaaa 
ccagaagaagttaaaaagaatttcgtgcgtggtcaatatgatcaaggcaatatagatggt 
aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 
tttgtatcgggtaaattaacaattgataactttagatgggctggagttcctttctacatt 
agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagtagaatttaaagaagta 
cctatgaatttatattatgaaactgacaatttactagattctaatttgctagtcattaat 
attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 
gatac tgagccagtgcaatta tcatacgcaatgagtgctcaagataaaatgaa tacagt t 
gatgcatatgaaaac t tattgtttgattgtcttaaaggtgatgcgac taatt ttacacat 
tgggaagaattaaaatctacttggaaatttgtagatgcaatccaagatcaatggacaatg 
gttgaaccatgtttccctaactatgaagcgggtacgaatggacctcttgaaagtgatctt 
t tat taag teg tgatggaaatcat tggtgggatgatatccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
ggtac tgaacc t ccgtttcaaaacgagtat tggaatcact ttgaaaaaggaatttacgt t 
gataaattgtccggcaaaccattatttacttcagaggataaatttgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
tttggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaagaaaaaggtggtttaagatactgtattaactctgctgcgatt 
cagtttataccttatgataaactagaagagttaggatatggagatttaattaaacatttt 
aaaaaat - 


256. 


ttgaaaaagtt agee tttgcaattacagccgcttcaggcgcagcagcagt tct atcacat 
catgat gc tgaagc t tctacacaacataaggttcaa tc tggagaatcc 1 1 a tggact att 
gcacaacaatacaatacttcagtagaaagcattaagcagaataataatcttagcaacaat 
atggtat tccc aggacaagttat taatgtaggtggaagtgcttcacaaaatac tagttca 
aacacttcttcaagttcagcatcttcacatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
ggtggtacagcaactcaaactagcggftaattatacttcaccttcattcaaccatcaaaac 
ttatacactgaaggtcaatgcacatggtatgtgttcgacaaacgttcacaagctgrgtaaa 
cctatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataatactccatctgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aat tatgeaaatggtcca tacaatatgaactatcgtac tatcccagct tcagaagtatc t 
tcatatgcatttatccactaa 


257. 


atggcacgtattgctacaaaattgggctatcctgaaagcaatagtttcgtgactaatact 
gtaattgaatttgttttacataacgaagcatatcctcggttatataggattaaaactcga 
gatacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 
acgatgacgcttgaagaagctaagtatcaattagaggaaatatatgttgctaaaagagat 
. agcagrtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 
cagergaggtcgtctgfgttgatatcatcacagctgtattagctggaacgattggatactta 
gtagtagaaatattagatcgaaagc tacacgcacaattt at tec agaat ttataggttct 
ttggtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 
acaattatcattgccgcggtcafcgcctattgtacctggagtacttattacaaatgctatt 
caagatttattcggaggacatatgttaatgtttacaacaaaatctttagaagctttagtt 
actgcctttggtataggcgctggtgtaagttcaatattaattttagtc 


258. 


atgacagaatttgacttatccactagagagggtcgttggaaacatttcggttctgttgac 
cctgtcaaaggtacgaaaccaactactaaaaatgaaatgaccgatttacaaagcactcac 
aaaaatttctt^ttt^Taa^taaacraaaatacacattaaaaatttaacttatccacrtttta 
attgatcagtatcaaacagctggtttatttagtttttcaacgagtttaaataaaaatgaa 
aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattatgataatggcatt 
gaacttgaatttaacacactacatcaattgttgcgtacgctacaagataagatgaatcaa 
aatgctgcaggtgttgatgtgtcaggtaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgcagatgttacttatggtttagctattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatattta 
gataaaaataatgacgtcatcgatgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgtcctgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagactta 
gttgaatttgattggattgaagggttcgatattgaatgtcgtaatgaagagtctatccac 
cagcatgatgctttcgcacgtctgaaatatcgcaaa 


259. 

* 


gtgcaaaaaaaatatattactgccattattggaacaactgcccttagcgcattggcatca 
actcatgcacaagctgcaacaacgcatacagtaaaaagtggagaatctgtatggtcaatt 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgtcaaca 
aatagtggcacagtttatacagttaaagctggagattcattatcttctattgctgcaaaa 
tacgg tacaac ttatcaaaaaa tcatgcaacttaatgggt taaataactatc t ta tt ttc 
cctggacaaaagttgaaagtttctggtaaagcgacgagttccagtcgtgcaaaagctagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaatatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatcctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataatactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
ac t tggggacaatgcacatggcacgtatttaatagacgtgctgaaataggaaaaggtatc 
agtacatactggtggaatgcaaataattgggacaatgcatcagctgctgatggatatact 
attgattatcgtcctacagtaggctcaattgcacaaactgacgctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttcagaaatgaactgg 
agtgcagctcctggaaatatgacatatagaacaattccagcttatcaagtgagaaattac 
aaatttattcatt 
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260. 

* 


gtgaccaaaaaagcttttatttcttattctagaacaagtgatgaacatttaaatagagtt 

gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 

gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 

atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 

ggaggagttggaaaagaaagcacaataattacttctcaaatttatgataagcaaaaagat 

ag taagt ttatacc tgtc tt tttagatat tctggataatggaaaaccatcat taccaact 

ttttgtaatactagattcgctattgatatgacagacatcgaattagatatagagaaaata 

gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa 

g taccaga tta taaccaaaatcaaaatgagt taaagaaagcaataaaaaaat taac 1 1 ta 

tctaaaagttataatgaaacgagaaattttgaagaagctttagacattatttataaaact 

t tagaaaa t a tagaaaa tagcg tagaggaa tataataaagatgat t taatgac 1 1 taaaa 

gaggb 1 1 1 tgatact tggaaagaattta t tacgtatgcgc taaacaatga taac t tttat 

tttagggaattaatcatagagcattataataggtgcttaaagcttacggaagaagaattt 

gaaaatccaatgactaggatttttaattatttttcatttcttatactagtaagtgaatct • 

ttatcttcaggagcaaatgaatttttgaaagatttattgaatgctaaatttcattttagt 

agaagagaagcaaa t ta tta tata t taagt tta tatcccc aggtg ttatccaagaaata t 

tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 

aaaaaggttcaagatgcagatgtaattttatatacagaaagtcttatgaaaaaagatatt 

catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 

caacaaac tat t aa t a 1 1 1 taa t aaa taaa 1 1 1 cgtag taaa aaa ta t c taga tcaa 1 1 1 

gactttttatttggaagttcacaaagagaagtatttgaaaactatgataaga.ttaaa.tcc 

acacaagaaatacctactatttttaattttattgataaagaagaaattggcagctat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagtggttgt 
ggagacagcaaagaaacggaaatcaaacaaaactttaataaaatgttaaatgtgtatcca 
ac taaaaatc tagaagac tt ttatgataaagagggttatcgtgatgaagagtttgataag 
gatgacaaaggaacatggat tattagatc tgaaatgacaaaacagccaa a aggtaagatt 
atgacttcaaaaggtatggtgttacatatgaatagaaatactagaagtacaactggttat 
tacgttattaggaaaatttctgaagataataaaagtgaaattgatgatgaagaaaagaaa 
tatcctataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
ttgaagaatgaaatagaaaactttaagttctttgtacaatacggaagctttaaaaattca 
gatgattataaagaaggggatattgaatacaatcctaatgcaccaaattattctgcacaa 
tatcatttaagtaatgatgactataatattaaacaattaagaaaaagatatgatattaaa 
acgaaaaaaactcctagattattaatgagaggcgctggagatccaaaaggatcttctgta 
ggttetaaaaatcttgaatttacatttgttaagaataatgaggaaaatatttattttacc 
gatagtattaattttaatccaagcaagggtaaatcattg 


262. 


gtgaaacattcgaaaaagttacttttatgcatcagttttttattaataacgttttttatt 

ggtggatgtggatttatgaataaagacgatggtaaagaaacggaaatcaaacaaaacttt 

aataaaatgttaaacgtgtatcccactaaaaatctagaaaacttttatgataaagagggc 

tatcgagatgaagagtttgataaggatgacaaaggaacatggatagttcattctaaaatg 

gt t at tgaa c caaaaggc aaaaaca tggaat c t agaggga tggttc t c t. ttatcaatcgc 

aatactagaacatcaaaaggctattttatagtcaatgaaatagaaaaggatagaaaagga 

agacccattaataataaaaagaaatatcctgtaaaaatgaaaaataataaaattattcca 

accaaaccaatatctaatgataaattaaaaaaagaaattgaaaactttaaattttttgta 

caatatggcaattttaaagatattaaaaattataaagatggtgacatttcatacaatcct 

aatgtacctagttattctgcaaaatatcaattgagtaataatgaatataacgtacaacaa 

ttaagaaaaagatatgacatcccaactaaaaaagtacctaaactattgttgaaaggtgat • 

ggggatttaaaaggttcatccgtaggttctaaaaatctagaatttacttttatagaaaat 

aaagaagagaatatctattttacagattctgtactatttagccctagcgaggataatgaa 

tea 


263. 


atgcgttatctcaagaaagtaacgatatacataagtttattaattttggtaagtggttgt 
ggaaaegg t aaagaaacggaaat caaacaaaac tt taataaaatg t tagaca tgta tccg 
actaaaaatctagaagacttttatgataaagaaggctatcgagatgaagagtttgataaa 
aaggataaagggacatggatagttggatctaccatgacaattgaaccaaaaggcaagtac 
atggaa tc tagaggta tgt tt c t a tatat t aa t egcaatae tagaacaac taaagg ttat 
tat ta tg tgagga aaacaacaga tgacagta aaggtagac taaaaga tga tgaaa agaga 
tatcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacttcaaattttttgtacaatatggagattttaaaaactta 
aaggattataaagatggtgacatttcatacaatcctaatgtacctagttattctgcaaaa 
tatcaattgagtaataatgactataatgtaaaacaattacgaaaaagatatgatattccc 
accaaccaagcccctaaattattgttaaaaggagatggtgacttaaaaggctcatctata 
ggttccaaaagtttagaatttacttttatagaaaataaagaagagaatatctttttttca 
gatggtgtacaa 1 1 tac tec tagegaggatagtgagtea 


264. 


atgaaacattcaagcaaaataatagtatttgtaagtttcttaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaagctgaaatcaaacaaaacttt 
aataaaacgttaagtatgtatccaactaaaaatctagaagacttttatgataaagagggc 
tatcgtgatgaagagtttgacaaagatgacaaagggacatggattattaattctaaaatg 
attgttgaaccgaaaggggaagagatggaagcaagagggatggttttacgtataaataga 
aatacgagaacagc taaaggtaactttattata a a acgaataacagaaaataataa agga 
atacctgatgttaaagacaaaaaatatccagtaaaaatggaacacaataaaattattcca 
acaaaacaaattaaagataaaaaattaaaaaaagaaattgagaacttcaaattttttgta 
caatatggaaattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aatgrtgccaagttactcagcgcaatatcaattgaacaattatgataataatgttaaacaa 
ctaagaaaaagatatgatattcccacgaatcaagctcctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaatttacttttgtagaaaat 
aaaaaggaaaatatttattttactgacagtataaactttaacccgagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatatacataagtttattaatttfcaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt 
aacaagaugutaaacgugtacccuactaaaaatccagaagacncuuaugauaaagaaggc 
tttcgagatgaagaatttgataaaggagataaaggaacttggattattaggtctgaaatg 
acaaaacagccaaaaggtaaaattatgacctcaagaggtatggttctctatatcaatcgt 
aacac tagaacagecaaagggta tt 1 1 1 taa tagatgagataaaagatga taatagtggt 
agaccgatagagaatgaaaagaaa taccc tgtaaaaatgaaccataataagatc 1 1 1 cca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caata tggagat 1 1 taaaaac t taaaggat tataaagaeggagagatate t tacaatcct 
aacgt tec tagt tac teagegcaat a t caa t tgaacaataatgataataatgttaaacaa 
ttaagaaaaagatatgatattccaaccaatcaagcccctaaattattgttaaaaggggat 
ggcgacttaaaaggatcatctgtaggttctaaaaatttagaatttacttttgtagaaaat 
aaagaagagaata tat t ttt tacagatgeag tacaattcactcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagccgtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttcccagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 
gacaaacat 1 1 tcatacgt t tgt tacgcagcaacaaaaacaa tggcg tcatgt tgat t ta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
cctgcgatattgtattacgatttaaaaggttcttcacaatctttcacaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
ac t ta t a tec 1 1 aaaa ta ta ta t gtcaagcacaccac tac 1 1 aaaaaca 1 1 aagaaaaa t 
agtggacaatc tgcac teat tgt tgat tcatatgatactgttttatatacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgcatcttattatatataaagatattcatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 
tatataagcgctgatagaatggcaaagcgccaatctgaagatattgaagcgattgtccga 

aaod u Cy a Uy d uy t, Caaaaa ucyat-a lc u Cyy Cay u uaCyaaLCyt taaaaaoaCaLayC 

gagt tagaggaaa taaataat tata tc tatgacttgt ttgaatcaaa tgagcaat taata 
caatctattgaacagaccgaacgtcgtttacgtgatatacaattaaaagaaattgagcga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 

tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta \ 

cgcacagcatcgcacacagtcaaa t tagcagaagaat taagc tacattcagcagtatgtt j 

gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgaagat 

gtacaacatcaaacaattggtaagatgatgcttcaaccactcgtagaaaatgccatcaag 

catggtcgtggtagtgaacctttaaagataacaafctcgtatcagacttacgaagcgcaaa 

1 1 acatat tc tggttcatga taatggcatcggtatgtc tcca tc acat t tagaacgegtg 

cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 

aatagagccatcattcaatatggaacatatgcacgtctgcacattttctcaagaagccat 

caagggacattaatgtgt taccaaa taccac ttgtc 


267. 


gtggatgatgtgacaaaatatggtccagttgatggagatccgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagatcgrttcattatggtggcgaagaaatcaagacaggccataaggatgaatttgatccg 
aacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagttaaaaatcctgat 
ac aggegaagtagt cacaccaccagtggatga tgtgac a a a a tatggtccagrtt gat gga 
gatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggggaaaaagttggtgaaggtgaaccaacagaa 
aaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaagaaatcaagcca 
ggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagaggacgttccaggt 
aaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtg 
acaaaatatgg^ccagttgat^gagratycgattacgtcaacggaagaaattccgtttgat 
aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt 
gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa 
gttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtagatgaaatcacagaa 
tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccgaacgcaccgaaa 
ggt^gccaagaggacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagta 
gtcacaccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg 
tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggt 
acagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaact 
aagaacccattaacaggagaaaaagrttggcgaaggtgaaccaacagaaaaaataacaaaa 
caaccagtggatgagatcgttcattatggtggcgaagaaatcaagacaggccataaggat 
gaatttgatccgaacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagtt 
aaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggt 
ccagttgatggagatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaa 
tttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaaca 
aaaacaattacaacgccaacaactaagaacccattaacaggggaaaaagttggtgaaggt 
gaaccaacagaaaaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaa 
gaaatcaagccaggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagag 
gacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagtagtcacaccacca 
gtggatgatgtgacaaaatatggtccagttgatggagattcgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 

g t tcaaaaaggtgaaccaggaacaaaaacaat tacaacgccaacaac taagaacccatta | 
acagyagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 

gagattgttcattatggtggtgaacaaataccacaaggtcataaagatgaatttgatcca | 

aatgcacctgtagatagtaaaactgaagttccaggtaaaccaggagttaaaaatcctgat 

acaggtgaagttgttaccccaccagtggatgatgtgacaaaatatggtccagttgatgga 

ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggagaaaaagttggcgaaggtaaatcaacagaa 
aaagtcac taaacaacc t gt t gacgaaa t tgt t gagta tggtccaac aaaagcagaacca 
ggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaecaggtacgccagcagaaccaggtaaaccagcg 
gaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaacca 
ggtacgccagcagaaccaggtacgccagcagaaccaggtaaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccageagaaccaggtaaaccagcg 
gaatcaggtaaaccagtggaaccaggtacgccagcacaatcaggtgcaccagaacaacca 
aa t aga t c aa tgc a t tcaacaga taa taaaaa tcaa tt ac ct gatacagg t gaaaat eg t 
caagctaatgagggaactttagtcggatctctattagcaattgtcggatcattgttcata 
tttggtcgtcgtaaaaaaggtaatgaaaaat 
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258. 


mtkkekdykksleqqk ttrvkiyksgkswvkasineiel lktmglp flskneiqenvtekt 
kghklkksaak ttal vggaf t fnmlnnhqaf aasetpi tseissnse tvanqnsttikns 
qketvnstslesnhsnstnkqmssevtntaqssQkagisqqssetsnassklntyastdh 
ves t tinndntaqqdqnkssnvtsks tqsatsssekni ssnl tqs ietkatds lat sear 
ts tnqisnl ts ts tsnqssp ts f anlrt f srf tvlatmaapt t ts 1 1 ttss 1 tsns wvn 
kdnrnehnmlsgsa tydpktgia tl tpdaysqkgai slntrldsnr s f rf igkvnlgnry 
egyspdgvaggdgi g f af spgplgqigkegaavgigglnnaf gf kldtyhnt e tprsdak 
akadprnvggggaf ga fvstdrngmat tees taaklnvqp tdnsf qdf vidyngdtkvrat 
vtyagq t f trnl tdwiknsgg tt f si smtas tggaknlqqvqf g t f eytes avakvryvd 
an tgkdi ippktiagevdg tvnidkqlnnfknlgysyvgtdalkapiiy tetsgtptlkl t 
ns sqt viykf kdvqgpqisvdsqtrevgktinpi ti tttdnskdvltt tv tglpsglsf d 
qt tnti igtpsevg 1 1 tvtvnttdatgnvtskqf ti tiqdti spwnvtpsqasevf tpi 
np i t i tatdnsgkwthtvtglpqglkfdas tnsivgtp tqigtnti ties tdasgnkt t 
tkinyevtrnsasds ts tsi vnsvs tsi sns ts lsdsvkasqs Is tkes tsksl sgslsa 
stsnsasikasesastskklsesastsmsd^as ikasesas tskklsesas tstsdsasi 
kasesas tskklsesas tsmsdsvsikasesas tskklsesas ts tsdsas tqasesas t 
skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 
sns ts t slses ts tslses tsts tsdsas tsasvsdsnsasts Ires ts tslsds ts ts t 
sdsas ts tsesdsdsas tsi sgsss tsvsds ts astsesas ts tsisdsnsts tslses t 
s tslses tsts tsdsas tsmsvsdsnsasislsests tsvsdsts ts tsesaststsesd 
sob as tslses ts tsvsds tsts tsdsas tstsvsdsnsas tslses tstsisdststst 
sdsas ts tsvsesss tskkl sesas tsmsdsas as tsesnsts tslsgs ts tsi sgs ts t 
stses as tstsvsdsnsas tslses ts tslsds tsts tsdsts as tsesdsnststsmse 
els tsvsds tsts tsdsas tstsvsdsnsas tslsds tstsisdsts as tsdsasesase 
ses ts es ts vs es s s tsvsds ts ts tsesa s ts t ses es tse s tsvsess s z svsas ts t 
stsesas tstseses tses tslsgs ss tsvsds tsts tsesas ts tsvsdsnststslse 
ststslsns tsts tsdsaststsvsdsnsastslsgslstnvsds tsts tsdsas ts tse 
sdsnsas tslsgslstsisds tsts tsdsas ts tsesas tstsvsesdsestsmsvsdsn 
s t s ts 1 s ds ts t svs ds trts tsds astsksvsesnsas tsvsgs tstsisdsssts tsm 
stsetftsqsplnsesqfigdslsedtivtqskiitnml^ 

n^ncm/voi^m'heri'n? /^l 1 hrrm*! r*irtTrtrtrV<Tnt*1rtTAfl<TWvsiicff ivavaivlai £ crlakksr 

kddddqdgsk 


269. 


mkktvias tl avslgiagyglsghealiaset tnvdkahl vdl aqbnpeelnakpvqagay 
dihfvdngyqynf tengsewswsyavagsda^ytesssnqevsantqssntnvqavsapt 
sse srsys t s 1 1 sysapshnysshs s svrlsngntags vgsyaaaqmaartgvsas tweh 


270. 


imiknkvivigstmvdkflnv^ 

iskvgkdgnanf i ledfkkagihtqyil tseseetgqaf i tvdeagqntilvygganratl 
satdvemsvdafigadfvvaqlevpEealeqafMarkqnittvlnpapaielpksllel 
tdiilpneteaell tgl sinnesdmketatyf Idlgi savli tlgeqgtycayqeqykmi 

nanmrVai r?t- *-« scrrf t- "F"5 rraf 1 ooliW-fll cmlaaai t~1 anfmsfil hvrrrWrarra g i ntrrV 

eveaeyn 


271. 


mal kkykp i tngrirrmt tldf aei t^ttpeksllgplpkragrmqgkl tvrhhgggh^ 

qyrvid fkrnkdgi i akvds iqydpiirsaniall vyadgekryii apkgl qvgqtvesga 

eadikvgnalplqnipvgt^rihnielkpgkggqlarsagass^^ 

vrmi 1 s tcrat igqvtml qhel vnvgkagrsrwkgvrptvrgs vmnpndhphgggegr ap 

i grp spmspwgkp tl gkktr rgkks s dkl i vr gr kkk 


272. 


mkskf till f ti ts ttvlvlvi iynktqsqsyis Uiysnnkikttatlf lhgyggserse 
tfmvkqalnknvtnevi tarvssegkvy f dkklsedaanpivkvefkdnkngnf kenayw 
ikevlsqlksqfgiqqfnfvghsmgiin^fafyffltaiy^ 
imenvneiivdkqgJ^srmnaayrqllslli^ 
ssqslqyllrgstksyqemkfkgaJcaqhsqlheiikdvaneiiqflwet 


273. 


mki gidaggtl iki vqehdnrryyrt el t tniqkvidwlnneei e tiki tggnagvi adq 
ihhspeifvefdasskgleilldeqgliqiehyifanvgfc^ 

ggmiqglgyl lsni tdykel tnlaqpa.gdrdaidlkvkhiykdteppipgdl taanf gnvl 
lihldnqftsanklasaigvvgevittmit^areyktkhvvyi 

tvlrgfkpyyiengafsgalgalyl 
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274. 

• 


mtlnnhfaytfeerptpiawlckpdgtrieriadEsJaggtfkftnvntlhfdlplqvfa 
edtkqi ernkwdl vknky I i dy ryngyrdi fviddi kks ondsd f i tlnldsras elnk 
kaanei ellgs tipqmmnkilsvyaplwklghvdgki idvkrel tgsnt tvnalidni cs 
1 f davaiynninrtls f yhJcdnvgtnrglrvrensylks f edqf vskdivtrlypf gqsg 
1 tiqsvnpagssyiedf syfmsp f krditfirnvlqhsdyms del chall dyqe fyas kkdq 
agelskqysailkehsqedfrlnqlsatlqrlnervelvkpkseyidlgtkvknflcitvp 
kssyylimirndgsft^ikfnnkqydipsgewlylklktgkfndatkf 
ananlrwy trssegdyeeedtktieekynl ekyki Ivkdqekwasierrlkaf edqka 
svi r s mriakn f 1 s eklyner e lyv f esvwt e enh tdaqe lyddavkqrakeqkkirir t i tv 
dlvnf iqsldhkddwdklnvgdkwf qnki fn tkikayi temqldf qtnqvki ti sdi f d 
ykdldtiiaeklaqttstssqvdfhkqqireqtgritdmtrliegewdankkrvmagjiet 
vdigshgvkviskenpnef vlmvggviamtrdnge t fktgi tpeginaemligkmivget 
ItfenesgtvkfdkdglyvnsknflilvsndgeedyfdJcl^ 

evs qt i s ea tdvrni vdnaadi lqaaf adgvi tdvekrl i set laqlekenref edkinl 
alnhpyiteedtielnnsiveyssiryetlvisinesvsdJaaitpqeseeinqniiiifree 
ikdi Isl vee iier tknaqlqa tleeakdy t trvrddikdelkdlnns fkslns tveesl 
qdnifdaaeleaiktwlvtkseyqdit^iryssnisant^ 

dfvkyi derotmdri ade tekvnykkkyd t Iqknl sdymkkydnci lei s kkysndaadkv 
Igdf taiatelqadfqdvkdnwaefkqttlesfkdgivteaekarlrvqldmldresmdi 
eeryksllanqytntdiknrl tasxspyl svhas 1 rkvi eqi i adgkvde s ek 1 1 arms 1 
n tynttl taysktiqealntl sqiissdvaskkveefngvi ttissdvdti kkqrdgavi 
tyyysgvptlsncfcaks^tndlkdllxikc^ 

vss 1 kqalmaqdt adnkrrv^ vtqpippydqgdmwtqgs qgdiyvcg t s zratgs f vs s dw 
vkaskyt dd tvakqaakdl edykvkm t kdf kdlndgvs tf kt e vvkdf kdgi vt eaektr 
lrvqldi ldresqdieeryns ifnsqyadtqvkt sisnars tynnsl tklrntiqtvied 
gkvtp tekttanqtl taynnal tsysaaiqealnsmskvl aqkeat sqvnqfnevi knin 
tni tdiqJcqvdgaie tfyysgvp tltnipasywttaskreahlgdlyldtatgvayrflk 
kgt tsp tyywsp is dqii tdalnrakt aqdtadgkrrvfvn tpvppydtgdrawtqgasgd 
ilrcktpkakggiysisdwvkaskytddtnransa 
ktrvvnafddrvisisesssikgqlalliibekdrlt^^ 

rdjxtklsdlsttinsaivdnkivdaesksvtskf elykasvneyqiafdnalnsiireia 
s s qakdr 1 dewkrte f s t ds dg i iervagakf ds kwt d twrn tvnpai qqvsiii tygs en 
1 1 1 ns es rsdgan 1 1 ths f i ryy 1 trp L e t gktytlkas vl t tder qs gqi s vypyspng 
ar e tvnikdgki tyt t taqtes tqf 1 iykd\ragqsdvdlnvti ekail vegnkvt gwspa 
peetssalrdyn trissae tf ieknkekisqiatksdvdasiskvatyetqynvssgtny 
qiplqeyngs f f tdny tye waknns lssnnvatai f vs kgsnngye lvel rtnm sktgan 
pr f vldskgrps is t f spqst tqdisviytkylgsasaint tkslieqtass ielqvkkl 
taeteynnilljasdfssgwegwinvdpqysivcilaitfg^ 

kntnypsvf snf is vgkgqevaigehl tl tcyayipssskgkl tgniyiefagyyekdqk 

fyyalpqlergskptews 1 srldvfs teqlaakialnpesvdi iarnidfntdsmkiyns 
ngtlnisgdtltisnnn ssneviinpkgf tlkkdgwkfkngldtsdysvqayepqf s sw 
nnikatdpaakskynyirhiepgimgyyt^ 
lyntarylkiq^assrgksklyiifktktgdttl^ 
pnnlpdf felqagiaygennsidgffrirrmaratdtpiiaev 


275. 


inynvt qha tyk tknkr e tavl i gvhaqt drqfn f e s tmeeldalsqtcqlnvkgqi tqnr 
eqfdhkyyvgkgkideiksfiefhdidvwtnde^ 

i f alrarsregklqvelaqldyl lprlhghgkslsrlgggigtrgpgetklemdrrhirt 
rmneikhql ktvvdhreryrnkr^qnqvfqialvgytnagk^ 
atldpktrqiqvnegfnliisdtvgfiqklpttlvaafkstleeakgadvlmhvvdasns 
eyrtqidtvnqiindldmdhipqwi fnkkdlcneqmdvpvsksahvfvssrdendkqkv 
knlviqeiknslspyeeivdsadadrlyf lkqhtlvtelifdetqasyrikgSckl 


276. 


mmi i vml il syligafpsgli igkl f f kkdirqygsgn tga tns f xvlgrpagf ivt f 1 d 
-L iAy Li tvi Lpiw ljj v uauy vi ouii uuy iivyi L.d.x xgnvyp xyx Jtniyy itoLVol usagv 
vlgvnpilllilaii f f s vUd f kyvsls si iaaiscvigsii ihdyil lavsgivsi i 1 
iirhksnivri fkgeepkikwm 


277. 


mmnhseal teqvf s f aselyaygvrewi spgsr stplal vf eahpniktwthpdersaa 
£falglikgse3q>vailctsgtan«nytpaiae3qisrlplwltsdrphelrsygapqa 
inqyimfsnyvnfqfdlpiadgsehtidtinyqmgiasqylygphrg^ 
pdldrvdll tsvtktlphyqksisvddikdilqeknglii vgdmqhqavdqil tys tiyd 
lpi ladplsqlrkekhpnvi ttydl lyraglnlevdyvi rvgkpviskklnqwlkktday 
qi i vqnndqidvfp tpphisyeisandf frslmeepl verkkwlqqwqs leqqariei sd 
yl khatdeaayvgsliqkl tkedtl f vgnsmpirdvdnll f dseasvyanrgangi dgw 
s talgmaahknvtlligdls f yhdrangllinaklnelhijiivlvnnngggi f sylpqkrsa 
tkyferl f gtp tglnf ey tallydf t f fcrf dnl tdfkyaelskmgshmyevi tnrdenlh. 
qhqnlyq3d s ei vnv tl 


278. 


makkf nyklpsrovaltl f g taf tahqana aeqpqnqsnhknvlddqtal kqaekaksevt 
qs t tnvsgtqtyqdp tqvqpkcjdtqst tydasldems tyneis snqkqqsls tddanqnq 
tusvtknqqeetndltqedktstdtoqlqetqsvakenekdlgananneqqdkkmtasqp 
senqai e tqt asndnesqqks qqvts eqn eta tpkvsn tnasgynf dyddedddss tdhl 
epi slnnvna^skqt tsykykepaqrvttntvkke tasnqatidtkqf tp f s ataqpr tv 
ysvssqktsslpkytpkvrissirmyirkknin^ 

vhdtandnstidgeiafokrnytnafvhafvdgnriieteptdylswgagpygn^ 
eivhthdyds f arsinimyadyaatqlqyynlk^saeiidgrgtvwtliaaisaf Igg tdha 
otphqylrsimysyaelydliyelcyliktkqvapwgttstfesqpskpsggttmkltvsa^ 
rgvaqikptnnglyt tvydskgnktdqvqktl svtktatlgnnktylvedynsgkkygw 
itqgcLwyu utKa^ v v w^, uyuvj^ciy t> uiy u vywy upjtqva B Jtv s yt.gn.qut K.a CKqqqx u 
katylyg tvngksgwiskyyl ttaskpsnptkps tnnql tvtnnsgvaqinaknsglytt 
vydtJcgkttnqiqrtlsv^kaatlgdJdtl^lvgdyritgtnygwvkqdeviyntaJcspvki 
nqtynvkpgvklhtvpwgtynqvagtvagkgdq^ 

skyyl tapskvqals tqs tpapkqvkps tqtvnqiagvkaimsgirasvydkt aksgtky 
anr tf linkqr tqgnntyvllqdgtsntplgwvnindv ttqnigkqtqs igkysvkptim 
glysiawgtknqqllapn tlanqafnaskavyvgkdlylygtviinrtgwiaakdl i qns t 
daqs tpynyt fvinnsksyf yrodp Ckanrys lkpyyeq t f tvikqkn ingvkwyygql Id 
gkyvwiks tdlvkekikyaytgiutlruiainiqsrlky^qvqneplkwsnany^ knam 
dtkrlandsslkyqflrldqpqylsaqalnkllkgkgvlenqgaafsqaarl^glneiyl 
ishalvetgngtsqlakggdvskgkfttktghkyhnv-fgigafdnnalvdgikyaknagw 
tsvskaiiggakfigns^kagqntJylatirwnpanpgthqyatdiawa^ 
kigevgkyieiptyk 
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279. 


vafefrLp<UgegihegoivkwfiI«gdtieeddvlaevqtidksvveipspvsgtveevl j 
vdegtvavvgdvi vkidapdaeemqf kghgddedskkeekeqespvqeeass tQBqekte 
vdes k tvkamp s vr kyar engvni kavngsgkngr i tkedidaylnggss eegsntsaas 

estssdvvnasatgalpegdfpettekipanurkaiakamvnskhtaphvtlnideidvqel | 
wdhrkkfkeiaaeqgtkl t f lpyvvkal vsalkkypalnts fneeagewhkhywnigia 
adtdkgllvpwkhadrksi f el sdeinelavkardgkl tseemkgatc ti snigsaggq 
wf tpvinhpevailgigriaqkpivkdgeivaapvlalsls f dhrqidgatgqnamnhik 

rllnnpelllmeg . , — _]* 


280. 


nmaf^ni crti imVh 7*1 tiqI crrl aVv<;nl vh m F3 i OTCTT/l nva£*lnjrikirlvn"VCTnCf f kt £v 1 

nqmleedeevkypi lhdkmnlilpiltdlf keinetcdahdl f dhasytlqsirskisrtn 
qr i rqnldr ivknqgnqkiasdaivtvrndrnvipvkaeyrqdfngi vhdqs asgqt lyi 

epnswemnnqi srlrndeavererilteltgfvsaeadalliaesvmgqidfliakary j 
artikgtJcptfkedrtxylpnafhplldkdtvvant^efiddvetTOitgpntggktvtl 

ktlgliivroaqsglliptldgsqlsifenvycdigdeqsieqslstfsshrakniveilqd [ 
adqnslilfdelgagtdpsegaalamsildyvrrlgslvmatthypelkaysynregvinn 1 

a^>g»P^trQ»>1 <sr>f vrVI 1mmmrrrgnafrt< ffkVl ffl -?lniinkflkt^ig^*^QinainieS 

I eqnskrvdqqr i el drl vreaqqthdals)cqyqqyqnyetslindeakekanqrvksatk 
eadeilkelirar<^gaevkehelidkkkqlddqyevksikqtivqkk]cydtihtgdevk 
vl sygqkgevlel vgdeeavv^giilonklpiedlektkkkkekptlawt^rqnrqtikte 
ldlrgyryeea lnel dqyl dqavl snyeqvyi ihgkgtgal qkgvqqhlkkhks vrqf rg 

gmpseggfgvtvaelk 


281. 


ms f f krlkdkf s skneddiqkdldes vdsnvnsdsdsmdpudsdeqvkpkkkpkkl sead 
fdedglisiedfeeieaqkigakfkagleksrqpfqeqlniiliaryrkvdedffealean 
li tadvgfn tvmkl tuielrteaqrrnlqetedlrevivekiveiynqeddhseainniedg 

rlnvi Intvgvngvgktttigklayryqqegkkvmlaagdtf ragaiqqlnvwgervgvev j 
vsgn&gsdpa^VVy t ^ a l n ? a1crt ^ crt ''"^^ 3 ir?Hhagylqnk?mlmqeld3aiJcrvinr'alp da 
pheal Icldafc tgqnal sqars f kevtovsgivlt^dgtakggi vlaimelMpvkyv 
glgekmddlqpfspesyvyglfadIrdeqnedipeeisxIlSSveseegn 


282. 


mkrnwwkeavayqvyprsfndsngdgigdlpglielUdy j 
ngydi sdykgims e fgtmndfdql lssihgrgndd.il<llvvnntsdehpwf ieskssktn 
akrdwyiwadpJqpdgsepnnwesi fngstwef des tkqyyfhlf skkqpdlnwenpdvrq 
avf Pimrmwf ekgidgf rvdai thikknf eagdlpvpdgkkf apa Cdvdnmqpgiqewlq 
emkdks 1 s rydimt^eangvt^ndaeewvgeengkfnmi f qfehlglws tgdtkf dvks 

vlcrrvlnniicrkcrl pmmwnal -F-i anyirirn^rTV^EWddknywyesafcaliafcayf Icrqgtp f 

iyqgqeigmtnypf es ies fndvavk teyqivkkeggdvnql ldkykmenrdnartpmqw j 
imsinagfttgkpwfhvnpnyteinvkqqLadkfsils j 
vdaenkqvf ay trt fknntvl ivanl tnevselnlp f eldis svdiklhnyhlndinldli 
ikpyesfwei 


283. 


lshrkl fps i fnlyqqc^ldeMai igigrirdynneqf rdqvkas iqtyvkd tdridefm j 
thvfyhktxlvsdkesyqsllqf serldsefalggiirlfylamapqf fgvisdylkssglt ! 
qt tgfkrlviekp Cgsdlksaes lnnqirrs fkeeeiyridhylgkdmvqaievlr f ana j 
mfeplwimkyisniqv^ssevlgvedrggyyessgalkdniv^^ j 
ns edi rae^kvlkslrqlkpeevkknf vrgqydqgni dgkqvksyreedrvakds vtp t j 
f vsgkl tidnf rwagvp Cyir tgkrinksktiqyvvefkevpiiialyyetdnl Idsnl Ivin 
iqpnegislhlnakJaiiqgidtepvqlsyarasagdkimtv^ 

weelkstwkfvdaiqdqwtmvepcfpnyeagtngplesdlllsrdgnhwwddih 


284. 


mikkilkeelii<toeylvtqengteppfqneyvnaM 

wps fskalnddeivelv&ks fgmi rtevrsekanshlghvfndgpkekgglrycinsaai 
qfipydkleelgygdlikhfkk 


285. 


lkklaf ai taasgaaavl shhdaeas tqhkvqsge s Iv/tiaqqyntsvTes ikqnnnlsnn ' 1 

mvf pgqyin.vggsasqn.tssB.tssssasshtwageslni iankygvsvdalmqanlil ag 

yllng>nqil t ipnggsgsgsggtatqtsggytspsfnhqn 1 y tegqctwyvf dkrsqagk • 

pis tyws dakywa^naandgyqydntpsvgaimqs tpgpyghvayveringdgs ill s em 1 

nyangpynranyrtipas evs syaf ih 


286. 


mar iatklgypesns £ vtotviefvlbneayprlyrikt^t^ikisqaneisrqitaig 1 
tmtleeakyqleeiyvakrds s lpfkgiaaaiiats f lylqggrlvdii tavlagtigyl j 
weildrklhaqfipefigslvigiisvighafvpsgdlatiiiaavinpivpgvlitaai 
qdlfgghmlmfttkslealvtafgigagvssililv 


.287. 


mtefdl s tregrwklif gsvd^>vkgtkpttknemtdlqs thknf 1 f eiee vgiknl typvl j 
idqyqtagl f s f s ts Ijaknekgiiirasr^lesvekhy&igielefc 

naagvdvsgkwf f dryspvthi kavghadvtygl aienhtvtrkel tiqakvttlcpcsk | 
ex seysahnqrgi vtvkayldknndviddyJmkildameanassi lypi lkrpdekrvte | 
rayenprfvedlirliaadlvefdwiegfdiecrneesihqhdafarlkyrk 


288. 


vqkkyit^igttalsalasthaqaatthtvksgeswsishkygisiaklkslngltsn ] 
1 i f oacrvlkvsgs ssrats tnsgtvytvkagdslss iaa3cygttyqkimqlnglnnyli f i 
pgqklkvsgkatsssrakasgssgxtatytvkygdslsaiaskygtt^kiirKjlngltai^ 

f iypgqklkvpggs s sss ssnjitrsnggyyapt f nhqnly twgqctwhvf nrraeigkgi ] 
b tyvwnannwdnasaadgyt idyrp tvgs i aqtdagyyghva f vervnsdgsi lvs emnw 
saapgnmt^rrtipayqvrnYkfili 


• 


v t kJcaf i svs r t^dehlnrvvxiaes lrvdlicii dvi 1 dvwdc t egddJLn f fmesravnde t ! 
idfviilsdfqyfriraiidreggvgkestiitsqiydkqkdskfipvfldildiigl^>slpt j 
fcnt^faidmtdieldiekieeiarkihd^lfelQ)rlgkvpdynqiiqnelk^ 
sksynetrnfeealdi.iyktleniensveeynkddlmtlkevfdtwkefityalnn<lafy 
f rel iiehynrclklteeef enpmtri f nyf s £ 11 lvsesl ssganef Ucdllnakfhf s 
rreanyyilslypqylskkysyntiivkkmlaeiny t egkelkkvqdadvilytes lmkkdi 
hsvyetwhgvllysrvpiuleqqtinilinkfrskkyldqfdfl f gssqrevf enydkxks 
tqeiptifnfidkeeigsy 


290. 


mhylkkvtiyisllilvsgcgdskQteikqnfnknanvyptknledfydkegyrdeefdk | 
ddkgtwi i rsemtJa^kgkimtekgmvlfcmiirntrs t tgyyvirkisednksaiddeekk 
ypikmvnnki iptqkindnklknelenf kf f vqygs fknsddykegdi eynpnapnysaq 
yhlsnddynikqlrkrydiktkktprllnirgagdpkgssvgykrilef tfvknneeruyft 
dsinfnpskgksl 


291. 


vkhskklllci s f Hi t f f iggcgftnnkddgketeikqnfrikmlnvyp tknlenfydkeg 
yrdee f dJcddkgtwivnskravl epkgknmesrgntvl f inmt rtskgyf ivneiekdrkg 
r^innkkJcypvkmknnkiiptkpisndklkkeienek 

nvpsysakyqlsnneynvqqlrkrydiptkkvpklllkgdgdlkgssvgslmleftfie^ 
keenly f tdsvl f sps ednes 
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292. 


mrylkkvt iyisllilvsgcgngke teikqnf nkmldmyp tknledfydkegyrdeefdk 
kdkgtwivgstmtiepkgkymesrgmfly^ 

yp vkroehnki ip tkp ipndklkkei en f k f f vqygdfkn 1 kdykdgdi synpnvp sy s ak 
yql snndynvkqlrkrydip tnqapkl 1 Ikgdgdlkgssigskslef tfienkeeni f f s 
dgvqftpsedses 


293. 


mkhsski ivfvs f lil ti f iggcgf inkedskeaeikqn Enkt lsntyp tknledf ydkeg 
yrdee f dkddkgtwi inskmi vepkgeemeargravlrinrntrtakgnf iikri tennkg 
ipdvkdkkypvkmehnki ip tkqikdkkl kkeienf k f f vqygn fknlkdy kdgei synp 
nvpsy saqyqlnnydnnvkqlrkxydip tnqapkll lkgtgdlkgs svgykhl eft f ven 
kkeniyftdsinfnpsrgn 


294. 


mrylkkvtiyisl li 1 1 i f iggcgf inkedske teikqnf lUanlnvyp tknledfydkeg 
frdeef<^gdkgtwiirseintkqpkgkimtsrgiiwlyiiirntrtekgyflideikddnsg 
rpienekkypvlannhnki fp tkpisddklkkei enf kf f vqygdfknlkdykdgeisynp 
nvpsysaqyqlrmndnnvtoqlrkrydip tnqapklllkgdgdlkgssvgsknlef tf ven 
keenif ftdavgf tpseddes 


295. 


mktykpyrhqlrrsl fas ti fpvfnn7ndiglisfyaiyiwehrtinqhtyqtqtelqxi 
dkhfnt fvtqqqkqwrhvdl shptdi tkmkrql Ikqvhqgpai lyydlkgssqs f tnnye 
qldt tkmyl iskyridfkddtyilkiymss tpl lkaikknsgqsalivdsydtvlytndd 
r f sigqkygppqf gfimeslklnshhahli iykdihetiedgial Ivvmgvvlillvifg 
yi sadnoakrqsedieaivrki ddaJairnlgsyeplkkhseleeinnyiydl f esneql i 
qsieqterrlrdiqlkeiexxjf qphflfrit^gtiq^ 
rt^shtvklaeelsyiqgyvaiqairfddndqlyi<^pedvxjhq 
hgrgseplkitirirltkrklhilvfadngiginspghlergrqslhhdvfdtt^glTihXh 
nraiiqygtyarlhi f srshqgtlnicyqiplv 


296. 


vddvtkygpvdgdpi ts teeipf dkkref dpnlapgtekwqkgepgtkti t tpttknpl 
tgekvge gep t eki tkqp vde i vhy gge e ik tghkde f dpnap kgs qt t qp gkpgvknpd 
tgewtppvddvtlcygpvdgdpi ts teeip f dkkref dpnlapgtekwqkgepgtkti t 
tpttknpl tgekvgegep teki tkqpvdeivhyggeeilqpghkdef dpnapkgsqedvpg 
kpgvknp d t ge wtppvddvtkygp vdg dxi t s t e ei p f dkkr e f dpnl ap g t ekwqkg 
epguKux uup uEJuzp icgejcvgegep usju. ujcqpvaei ueyggeei ApgnKQe ropnap jv 
gsqedvpgkpgvknpdtge v v Lppvddvtkygpvdgdpita teeip f dkkref dpnlapg 
tekvvqkgepgtktittpttJcnpltgekvgegeptekitkqpvdeivhyggeeiktghkd 
efdpnapkgsqttqpgkpgvknpdtgevvl^pvcidvtJcygpvdgdpits teeipf 
fdpnlapgtekvvqkgepgtktitt^tt^aipltgel^ 

eikpgnkde f dpnapkgsqedvpg3q?gvknpdtgevvtgppvddvtl^gpvdgdsi ts tee 

ipf dkkref dpnl apgtekwqkgepgtkti t tpttknpl tgekvgegep t eki tkqpvd 

eivhyggeqipqghkdefcfcnapvdsktevpgligvki^dtgew 

ds i ts teeipf d3ckref dpnlapgtekvvqkgepgtktittp ttkapltgekvgegkst e 

kv tkqpvde i veygp tkaepgkpaepgkp aepgkpaepgtp aep gkp aepgtpaepgkp a 

epglqpaeMkpaepgkpaepgtpaepgtpaepgkpaepgtpaepgl^aepgtpaepgkpa 

esgkpvepgtpagsgapeqpnrsnUistdnknqlpdtgenrqanegtlvgsllaivgslfi 

fgrrkkgnek 


297. 


atgaataaacagatttttgtcttatattttaatattttcttgatttttttaggtatcggt 
ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgctgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagctgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagcca t caaaaagcaaaaaac 1 1 tggc taca tgtcagcgat tatcaat tc tggat tc 

ci L- «-> l. uoy y ui^i-ciyyy a l. uyy i,yyaui- L-yy^oy o-cty l. i. i*i«avci i«s»y uct uy ^v»a.u uuuaL 

tttgcaggagcattaggtattctagcatttataatgtcaattgtattgattcacgatccg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacactbgtattatcgtttggtttatctgca 
tttgaaacattgtattcactatacacagctgacaaggtaaattattcacctaaagatatt 
tcgattgctattacgggtggcggtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagttaacatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 
gctggagaaaggcaaggctttgcaggcggattgaactcgacattcactagtatgggtaat 
ttcataggtcctttaatcgcaggtgcgttatttgatgtacacattgaagcaccaatttat 
atggctataggtgtttcattagcaggtgttgttattgttttaattgaaaagcaacataga 
gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatcaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatttttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
atattcatagtgccaggcattataccattagtacctggtggtgcagcttatcaagcgact 
cgt t ttt tagta tcaaatgattatacaagtgctgtaaatacatt t ttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttctgaaattctatattacctatacaca 
cgtatcaaacaactgtatggtaaaatcaaaggtaagacatataaaaaatcttacaacatg 
aataatagagtt 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtagttataagcttatttatcagtgcgctagttggtggcttaatttcaggcatgagc 
attgaaaaagttataaatgtatttgggaaaaatata<fccgatggtgctgaggtagcatta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
ttagtaggaaaaattataaatgcaattcacgctgaaaatagtcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatcatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
t taaaaataga tagacgt ttaatcggtt tgattatcggt 1 1 tggt t tatgtttcccgtat 
gtgttattaccatatggattcggtcaaattttccagcaaattattcaaagtggctttgca 
aaggcaaatcacccaattgagtttaatatgatttggaaagcaatgcttattccttcaatg 
gggtatattgttggcttacttatcggtttatatgtatatcgtaaaccacgtgaatatgaa 
acacgtaaaat ttcagatagt gacaatgttacagag t taaaaccata t ate ttaatagta 
acaattgtagcaatactagctacatttttagtacaaacatttacagattcaatgattttt 
ggtgcactggcaggggtactcgtattctttatttcacgtgcatataattggtatgaatta 
ga c gc taag 1 1 tg t tgaagg tat t aaaa t ta tggc t tatat tggtgt ag t ta 1 1 1 1 aaca 
gcaaatggatttgctggtgtaatgaatgctactggtgatatagatgaattagttaaaact 
ttaacaagtattactggtgataataaattatttagcattatcatgatgtatgtgataggt 
ttaattgtcactttaggtattggatcatcatttgcaacaattcctattatcgcatcatta 
ttcattccttttggagcgtcaattggactagatacaatggcattaatcgcattgattgga 
acagcgagtgcattaggtgactcaggttcgcctgcaagtgattcaacattaggaccaact 
gcgggattaaatgttgatggccaacatgatcatatacgtgatacatgtgtaccaaacttc 
ttgttttataatattcctttaatgattttcggtactattgctgctatggtacta 


300. 


atgaatcataatgttattatcgttattgcattaatcatagttgtcatttctatgttagct 
atgctcattcgcgttgtgctaggcccatcacttgccgatcgtgttgtcgcattagatgcg 
attggtcttcaattaatggcagttatagcattattcagtattttattaaatattaaatac 
a tgat tgtcgt ta ttatgatgat t ggta ta t tagc 1 1 1 1 1 tagg tac tgcagt at tc tct 
aaatttatggacaaaggtaaggtgattgaacatgatcaaaatcatactgat 


301. 


gtgaataggaatatcgttaaactagttgtgttcatgctaattttagttgtagcagtagcg 
ggttgtggtcaaaaagatactgaagagaaaactgaaatgacgacaataaaagatgaatta 
ggaactgaaaaaattaagaaaaatcctaaacgtgttgttgtattagaatatagttttgct 
gattatttagcagcattagatatgaaacctgttggtattgcagatgatggcagcactaaa 
aatataacaaagtcagtaagagataagattggggcatatgaatcggttggatctagaccg 
caaccgaatatggaagtgataagtaaattaaaaccggatttgatcattgcagatgttagc 
agacataagaaaatcaaatcagaattgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagattataatgcaaatattgaagcatttaaaacagtcgctaaagcagtaggc 
aaagagaaagaaggcgagaagcgtctggaaaagcatgataaaatattagcggagattaga 
aagaaaattgaacagagtacgttaaaatctgcatttgcattcggtatctcaagagcaggt 
atgtttattaataatgaagatacatttatgggacaattcttaattaaaatgggtattcaa 
cctgaagtcacaaaagacaaaactacgcatgttggtgaacgcaagggtggtccttatata 
tatttaaataatgaagaacttgccaatatcaatccaaaagttatgattttagccactgac 
ggaaaaacggacaaaaatagaacgaaattcattgatcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgttgaccgaaataagtggttgaaatcaaggggg 
attatcgcaagtgaaagtatggcagaagatttagaaaaaattgcagaaaaagcaaaa 


302. 


atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaciaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacacatcgattgctaatcttgaaaatacattaaacaataat 
gcatttatccagcaattattagctggaaatggctataatacaacacaatttgtaatatgg 
ttacaaaatggl^ttatgggctattatcgtttactttattgtttgtttgttgatttcattt 
ttagctctcatatctatgaatataagaatcttgtcaggtttcttattcttaatatcagca 
at tgtaacgat tcct ttagtt ttac ttatcgttact t taatcattccgata ttattct tt 
attattgcgatgatgctatttafcaagaaaagataaagttgaaatggttgcgccacaatat 
tatgaagagtataaeggaccgatt tatgattategtgaace tgtg tatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gtatatgatcaagaacaggaaagagataaatatgatcaatttcctaaacgtgcagttgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagacaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
cctgaagttga tccaaaagaat tgaaagcacaacaaaagcgagaaaaagctgaaattaaa 
gc t aaga aaaaagaaaaa cgt aaagc t tataacc aacgaatgaaagaacg taggaaaaat 
caacctagcgcagttagtcaacgtcgaatgaattttgaagagcgacgtcaaatttacaac 
aatgatatttctgaagaacgcaattcaagtgaagttaaggacaaaaaagagcaagaa 


303. 

* 

• 


gtggaaaatacaattaatgaaagtgaaaagaaaaaacgatttaaattaaaaatgccaggt 
gcatttatgattttattcattttaacggttgttgcagttatagcaacatgggttattcct 
gctggtgcatattctaaactttcttacgaaccttcatcccaagaactaaagatagttaac 
cctcataaccaagtgaaaaaggttccgggtacgcaacaggaactagacaaaatgggggtt 
aaaattaagattgaacaatttaaatcaggtgcaattaataagccggtatcaattccgaat 
act ta tgaaagattaaagcaacatc cage tggaccagaacaaataacaag t agcatggt t 
gaaggtacgatagaagcggtcgatatcatggtattcattcttgtactagggggacttatt 
ggcgtagttcaagccagtggttcttttgaatcgggattgttagctttaacgaagaaaaca 
aaagggcatgaatttatgctaattgtgtttgtatcaatactaatgattatcggcgggaca 
t tatgtggtattgaagaagaagctgtagcat tt tatccgat tttagtccc tatatttata 
gcgttaggatacgattctatcgtttcagttggtgccatattccttgccagctctgtcggt 
agtacattttcaactattaacccgttctcggttgtaattgcctctaatgccgctggtaca 
ac 1 1 1 tacggatggc t tgtat tggagaataggtgc ttgtattgtcggtgcga 1 1 tt tgt t 
attagttatttatattggtactgtaaaaaaattaaaaacgatcetaaagcgtcatattct 
tatgaagacaaagatgcttttgaacagcaatggtctgtattaaaagatgacgatagtgcc 
cattttactttgcgtaagaagataatccttacattatttgtactaccatttccaattatg 
gtatggggagttatgacgcaaggttggtggttcccagttatggcttcagcatttttaata 
tttacaattataataatgtttattgctgggacaggtaaatctggattgggagaaaaagga 
actgtagatgcatttgtcaatggtgcatcaagtttagtaggtgtatctttaattattggt 
t tagc tcgagg ta ttaat t tagtgt tgaa tgaaggtatgatt tcagatacaatc ttacac 
ttttcatcatctttagttcaacatatgagtggaccattatttatcatcgtattactattt 
attttcttctgtttaggttttatcgtgccatcatcttctggcttagcggtattatcaatg 
cctatctttgcaccactagctgatacagtaggtataccaagattcgtcatcgttacgaca 
tatcaatttggtcaatatgcgatgttattcttagcgccgactggacttgttatggccaca 
ctacaaatgttaaacatgcgatattcacattggttccgatttgtatggccggtagttgct 
tttgtattgattttcggtggcggagtactaattacgcaagtactaatttattca 



WO 02/059148 



PGT/EP02/00546 



- 73 - 



304. 


atgagcttttttaaacgcttaaaagataagtttgcaacaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagatacacactctgaaggttca 

acgcaggacgcaaatgatttagcagaaaatgctgaagtgaaaaagaagccacgcaagttg i 

agtgaagcggat 1 1 tgatgacgatggc t taa ta tcaattgaagatt ttgaagaaa t tgaa 

gctcaaaaaatgggtgctaaatttaaagcaggactcgaaaaacctcgtcaaaatttccaa 

gaacaattaaataatttgatagcgagatatcgtaaagtagatgaagacttttttgaagct 

ttagaagaaatgttaatcactgcagacgtcggttttaatacagtgatgacgttaactgaa 

gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 

a ttgttgaaaaaa t eg tagagat ttaccatcaagaagatgataat tcagaagc tatgaac 

t tagaagatggt eg 1 1 taaatgtcat 1 1 taatggt tggtgtgaatggtg tt ggtaaaaca 

acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 

gegggegatact tttagagcggg tgc tat tgatcaat tgaaag t ttggggcgaacg tgt t 

ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 

at t aatgeege taaaaac aaaggtgt tgatat 1 1 taatc tgtgataccgctggacg tt ta 

caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagca 

gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 

ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 

ttagatggtacagccaaaggtggtatcgtattagccattcgtaatgaattgcacatccca 

gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 

tatgtctacggcttattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 

aatgatcaaattgtaacagaagaaaaggacgataatcatgggtcaaaa 


305. 

• 

• 


gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattccgtcaaatgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttatatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctattc 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaccaacttattatggctatgatacgagctatcataacatttgtcgtgaccttctactta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcattttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagcaatttttatttcagttattatcaagctatt 
attataggttgctactatttatatcgactcattttcacttacaaatatgacattgtctct 
agaacacaaaaattaatttgcgtcatatctgctacagttttgagtgtgttatcaagtgta 
tttggtttattcactggcatttctgcgtfctttggaaaatgacagaaagcaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcattattttttctttagcgatggattt 
tatattacgatttcaattcttactatcgttgcattattgtcattcaaactgtatcgtttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgcttttaatggtttttcatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgcggattgtttattcaacatttatcaacattaaatatg 
aaatattatttaatcagaacaatacccgtatgcatcatcgcaatactttatgtattacta 
tcaccgacacacccacttgcacttatagtaggtattatcctgctaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgcaatattagtattaatc 
gttatgattcaacaaatcgtcattttagataacaacaaaaacatggcaatcaaaccttat 
caacaatcattatcaacgttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagataaatcaaaatgcaacaggctcatttaatcgcattgattatatgtcagac 
tatgcattaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
t ttaatggagacat tttaaaatat tatgacaagacac tccaaattaatatgccaatcgat 
aaaaacagcacttatagattacttggcaatcgtcaaaatttactatcactttggaatgtt 
aatgatcgaattagagtgaatcatgatgacaacttaccatatggatttaaaattaagtct 
gaacacaaagacaa taaagt tegt tggattca t tc taaaaataccatcca t tatccaagt 
gcaca ta t tacaaa taagg t c 1 1 1 tec aat aaagaat t aaaat c tccat t agataaagaa 
caagcaatgt tgcaagggattgt ttc taacaatattaaagatgttaatacacatt ttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatcc 
cctacaaaacatttattacaagttaaacaaaataatggtggtctaactgtacagttgcca 
aaa t cagt t tc taa tcaat 1 1 aaagat t tg ta 1 1 1 tgaaatgga tt tagaa ttac 1 1 teg 
ccggataaagctcatgatgttaaagtgaatgaatatacacaagaaagaaataaactcact 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
agattatcattgcctaaaggtaagtatcgagtaaatttaaaagggatatacggcgaagat 
tataccacgcttaaagacgcttcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattactaaaaataaaaattcatctgggtatattgttttgccaacagca 
tataatcaaggtatgaaagcgacatcaggt^atcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ccaccatactattatttacttataacaattactatatttggcattatatgtagtattatt 
t tcacgagatgggcaagacaaaaa 
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306. 


gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 
aaaagaacaaat tcgaggaaaaagaagaa tgataatccgatacgt tatgtcatagc tat t 
t tagtagt tgta 1 1 aa tgg tgt tggg tgt 1 1 tccaa t taggaa taataggtcgtc taat t 
gacagcttctttaattatttatttgggtacagtagatatttaacatatattttagtactc 
t tagcaac tgg 1 1 tta t tac a tac tc taaacgtattcc taaaac tagacgaacggc tggt 
tcgattgtattgcaaattgcattgctatttgtatcacagttagtttttcattttaatagt 
ggtatcaaagc tgaaagagaacc tgtac 1 1 tc t tatg tgta tcag tea taccaacacagt 
catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 
ttaatttcattatttggtgtatgtattattactattttattattatgctcaagtgttatt 
ttattaacaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 
tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 
gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 
aaagatgtgagtgattttacggaagtgcctcaagaaagagatattccaatttatgggcat 
actgaaaatgaaagtaaaagccagagtcaaccaagtcgaaaaaaacgagtgtttgatgca 
gagaa tag t tcgaataacatcgtaaatcatcatcaagcaga tcagcaagaacaa ttaaca 
gaacaaactcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 
aatgtatcgtatgttgt tccaccgttaac tt tac ttaa tcaacc tgeaaaacaaaaagea 
acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 
ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 
caaccagctcaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 
gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 
attgaagtgccaaatgagaaaatttcattagtttcactaaaagaagttttagatgaaaaa 
ttcccgtctaataataaactagaagttggattaggaagagatatatcaggtgatccaatt 
actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 
tctg tttgta taaatggtat tattacaagtatt tta ttaaa tgctaagccgcatgaagt t 
aaacttatgttaatcgatccgaaaatggttgaactaaatgtttacaacggaattccacac 
1 1 a t taa t teegg 1 1 g t tacaaa tec t cataaagc tgc tcaagc t tt agaaaaaat tgta 
ar't'fTacra.fccraaaacracattatGratttattccaacattcatcaactacraaacattaaacfcrt 
tataacgaattaatccgtaagcaaaatcaagaattagatgagaagcaaccagaattacct 
tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 
gaaaatgcgattcaacgtattacacaaatggcacgtgcagcaggtatacatttaattgta 
gcgacacaaagaccttctgtggatgtaattacaggtatcattaaaaataatattccatct 
agaatagcttttgctgtgagttctcaaacagattcaagaactattattggtactggcggc 
gcagaaaagt tac t tgg taaaggtgacatgttatacgttggaaatggtgactcatcacaa 
acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaattatgta 
gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggataaa 
tcggaaatgaaaagtgaagatgctttatatgatgaagcgtatttgtttgttgttgaacaa 
caaaaggcaagtacatcattgttacaacgccaatttagaattggttataatagagcatct 
aggttgatggatgatttagaacgcaatcaggtaatcggtccacaaaaaggaagcaagcct 

agacaagttttaatagatcttaataatgacgaggtg i 


307. 


atggc tgaaaaa 1 1 acaaagggaac t gagcaatcgccaca tacaa t taa ttgc aa ttggc 
ggtgcaattggtacaggcttattcttaggtgctggtcaaacgattgcattaaccggccct 
tcaattctattaacatacatcattataggatttatgttatttatgtttatgcgaggttta 
ggagaaatcattatacagaatactgaatttaaatctttcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggttctgttggattattaca 
ggtatggctgaagtaacggctgtggcaaaatatgttagcttttggttcccagaaattcca 
aactggataagtgcactattttgtgtactgttattaatgtcattcaacctacttagcgca 
agacttttcggagaattagaattttggttctctatcattaaaatagcgacaattattggt 
ttaatagtagttggtttcgtcatgattctatttgcatttaaaactcaattcgggcatgcc 
ag 1 1 1 cacaaa tc t at atgaacacggcatattcgc taaaggtgc t tc tggattc tttat g 
tc 1 1 tccaaa tggcac ta tt c tea 1 1 tgtaggaa t tgaaa tga t tgg tgt tacagctggg 
gaaacaaaagatccagttaaaacaattccaaaagcaattaacagtgtacccattagaatt 
ttaatattttacgttggggcgttagcggttatcatgtctattatcccttggcagcaagtt 
gatcctgataacagtccattcgtaaaattattcgcattgatcggaattccgtttgctgcg 
ggc ttgattaat 1 1 tgtagtattaacege tgc tgc t tcatcatgtaacagtggtatattc 
tcaaatagccgtatgcttttcggtttatcaagtcaacaacaagcacctccgaac ttt tc t 
aagacgaataaatatggcgttccacatgttgcaatctttgcttcatcagcattattactt 
gtggcagcattactaaactacattttcccagatgcgacaaaagtatttacgtatgtgact 
acc acctc tacagtgt ta tttttagttgtatgggg tc tga t tatcattgeatatatcaa t 
ta t agtcgtaaaaacccaga tc tacataaaaa tgc tacgtacaaac ta 1 1 aggtggc aaa 
catatgggctacttaatatttgtattcttcatttttgtgttcgggttattatttattaat 
gt tga tacaagaegtgeaatttat tttattccgatttggt tta tact tttagcatttatg 
tac t taagatataaaegtatege tgctaaatcaaataaa 
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atgaatttgttaaagaaaaataaatatagtattaggaagtataaagtaggcatattctct 

actttaatcggaacagttttattactttcaaacccaaatggtgcacaagccttaactacg 

gataataatgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 

gttgctaataatagaggtttagcaaatagtgcgcagaatacacctaatcaatctgcaaca 

accaatcaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatcaa 

gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 

ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatgtagtgtcgaat 

aataccgcattaaatgtaccaactaaaacaaatgaaaatggttcaggaggacatctaact 

ttaaaggaaattcaagaagatgttcgtcattcttcaaataaaccagagctagttgcaatt 

gctgaaccagcatctaatagaccgaaaaagagaagtagacgtgcggcaccggcagatcct 

aatgcaactccagcagatccagcggctgcagcggtaggaaacggtggtgaaccagttgca 

attacagcgccatatacgccaacaactgatcctaatgccaataatgcagrgacaaaatgca 

cctaacgaagtgctgtcatttgatgacaatggtattagaccaagtaccaaccgttctgfcg 

ccaacagtaaacgttgttaataacttgccgggcttcacactaatcaatggtggcaaagta 

ggggtgtttagtcatgcaatggtaagaacgagcatgtttgattcaggagataataagaac 

tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 

catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaatc 

tt tgaat t taa tacaatgac tac taaaaacggtcaaggcgcaacaaatgttattatcaaa 

aatgctgatactaatgatacgattgccgaaaagactgttgaaggcggtccaactttgcgt 

ttatttaaagtacctgataatgtgagaaatctcaaaattcaatttgtacctaaaaatgac 

gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactatagcttt 

gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 

ccaacagcaacaaataataaagagtttactgtaacaacatcattaaagaataatggtaat 

tc tggtgc fctc tc taga tacaaa tgac tttgtatatcaagt tcaa ttacctgaaggtgt t 

gaatatgtgaacaattcattgactaaagattttccaagtaacaattcaggcgttgatgtt 

aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtactgga 

ggaggtacagcaaactctccggcacgacttatgcctgataaaatactcgatttaagatat 

aaattacgtgtaaataatgtgccgacaccaagaacagtaacatttaacgagacattaacg 

tataaaacatatacacaagatttcattaattcagctgcagaaagtcatactgtaagtaca 

aatccatatactatcgatatcatcatgaataaagatgcattacaagccgaagttgacaga 

cgtattcaacaagctgattatacatttgcgtcattagatatctttaatggtctgaaacga 

cgcgcacaaacgattttagatgaaaatcgtaacaatgtaccattaaataaaagagtttct 

caagcatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 

gctgaaaatgcagttaataaaaaagttgaccaaatggaagatttagttaatcaaaatgat 

gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 

ataattggtaatattggtgaccaaacgactgatgatggcgttactagaatcaaagatcaa 

ggtatacagaccttaagtggggatactgcaacaccggttgttaaaccaaatgctaaaaaa 

gcaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 

gaagacgagattcaagatgcactaaatcaattagctacggatgaaacagatgctattgat 

aatgttacgaatgctactacaaatgctgacgttgaaacagctaaaaataatggcatcaat 

actattggagcagttgttcctcaagtaactcataaaaaagctgcaagagatgcaattaac 

caagcaacagcaacgaaaagacaa caa a taaatagtaatagagaagcaac tcaggaagag 

aaaaatgcagcattgaacgaattaactcaagcaaccaaccatgctttagaacaaatcaat 

caagcaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 

ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 

caacaacatatcgcagagatcaatgctaatcctgatgcgactcaagaagaaagacaagca 

gcaattgacaaag tgaatgc tgc tgtaactgcagcaaacacaaacattt taaacgctaat 

accaatgctgatgttgaacaagtaaagacaaatgcgattcaaggaatacaagcaattaca 

ccagctacaaaagtaaaaacagatgcaaaaaatgccatcgataaaagtgcggaaacgcaa 

cataatacgatafcttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 

ttacttgatcaagctgtagccacagcgaagcaaaatattaatgcagcagatacgaatcaa 

gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattcaaccggcaaca 

caagttaaaacggatactcgcaatgttgtaaatgataaagcgcgagaggcgataacaaac 

atcaatgctacaactggcgcgactcgagaagagaaacaagaagcgataaatcgtgtcaat 

acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 

agtattagagacgatgcagtcaatcaaatcggcgcagttcaaccgcatgtaacgaagaaa 

caaactgctacaggtgtattaaatgatttagcaactgctaaaaagcaagaaattaatcaa 

aacacaaatgcaacaactgaagaaaagcaagtggctttaaatcaagtggatcaagagtta 

gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 

caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 

ttagcacaaatxiaatcagcactataatgctaaattagctgaaatcaatgctacaccagat 

gcaacgaatgatgagaaaaatgctgcgatcaata.ctttaaatcaagacagacaacaagct 

attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagca 

ga gaa taa t a tcga t gc tgt tcaag t tga tgtagtaaaaaaacaagcagcgcgaga taaa 

atcactgc tgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgc aac tgac 

gaagaaaagcaggctgctgttaatcaaatcaatcaacttaaagatcaagcaattaatcaa 

attaatcaaaaccaaacaaatgatcaggtagacacaactacaaatcaagcggtaaatgct. 

atagataatgttgaagctgaagtagtaattaaaccaaaggcaattgcagatattgaaaaa 

gc tg t taaagaaaagcaacagcaaat t ga t aat agtc 1 1 ga t tc aacaga taa t gagaaa 

gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 

gctcaaacgaatagtcaggtgaatcaagcagcaacaaatggtgtatcagcgattaaaatt 

attcaacctgaaacaaaagttaaaccagctgcacgtgaaaaaatcaatcaaaaagcgaat 

gaattacgtgctaagattaatcaggataaagaagcaacagcagaagaaagacaagtagca 

ctagataaaatcaafcgaatttgfcaaatcaagccatgacagatattacgaataatagaaca 

aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 

gaccatat tgt tagagcagc tgctagagatgcag t taagcaacaatatgaagc t aaaaag 

cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 

ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaatagcgaataatgat 

gtgaaacgtgttgaaacaaatggcattgctacactaaaaggtgtacaacctcatattgta 

attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 

aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 

acactcaaacaagcgcaacaagaaatagaaaatacaaatcaagatgctgctgttactgat 

gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 

gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 

ttggatactactcaagatgaaagagatgttgctattgatactttaaataaaattgtaaat 

acaattaaaaatgacattgcacaaaacaaaacgaatgcagaagtggatcgaactgagact 

gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 

caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 

actgaagaagaaagactagctgctaaacatttagtagaacaagcacttaatcaggctatt 

gatcaga tcaa tea tgc agataagactgcccaagttaatcaagatagtataaatgc tcaa 

aa t a t tat t tcaaaaa tt aaac cagcgacaacagttaaagcaacagca t tac aacaaat t 
caaaatatcgctacaaataaaattaatttaattaaagcaaataacgaagcgacagatgaa 
gaacaaaatattgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gctagtgcagtgactaatgcagatgtggcatatttattgcatgatgagaaaaacgaaatt 
cgtgaaatcgaacctgttattaacagaaaggcgtctgctcgagaacaattgacaacatta 
ttcaacgataaaaaacaagcaattgaagcgaatattcaagcaacggtagaagaaagaaat 
agtatattagcacagttacaaaatatttatgacactgctattggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatctacaaacaatacatgattta 
gatgtacatcctattaaaaagccagatgctgaaaaaacgattaatgatgatcfctgcacgc 
gtcactgctttagtgcaaaattatcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagctataactgctttaaaattacaaatggatgaagaattaaaaacagcacgcactaat 
gctgatgttgatgcagttttaaaacgatttaatgttgcattaagcgatatagaagcagta 
a t tac tgaaaaagaaa atagc t tac tgcgaat tga taac a t tgc tcaacaaacata tgcg 
aaattcaaagcgatcgcaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgttgcagatggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcattgttgatgaaattttagcaattaaattaccagctgaagcgacgaaa 
gtatcaccaaaagaaattcagccagctccaaaagtttgtacgcctattaaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttctgaaggaatggat 
ttaccattgaaagaatttgcactgattacaggtgcggctttgttagctagaagacgtact 
aaaaacgaaaaagaatca 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactagaagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagcaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacccgattttccaaatata 
agtgttgcgacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
ttaacatatggagactcatcaagtcgattcgactttaatacacataatcattatcatatt 
atatgtgaacaatgtggtaagattgttgattttcaatatccacagttaaatgaaattgaa 
agattagctcagcatatgactgactttgacgtaacacatcatcgaatggaaatttatgga 
gt t tgtaaagaatgccaagataaa 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa 
atcagtcatagaattcatgaacgtcctgaacttggtaatgaagaaatatttgcgtctcga 
actttaatagatcgtttgaaagagcatgattttgaaattgaaaccgagattgctgggcat 
gcaac tgggtttatagcgacatatga t tcaggact tgacgggccagct ataggtt t tt ta 
gcagaatacgatgctttgccaggattgggtcatgcttgtggtcataatatcattggaact 
gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 
g tcgt tc t tgga t g tccagc t gaagaagg tggggaaaatggtagcgc t aaagc t tc t ta t 
gtcaaggctggtgtgattgatcaaatagacafctgccttaatgattcatccgggaaatgaa 
acttataaaacgattgatac tttggcagtggatgt t ttagatgt taaat 1 1 tacggaaaa 
agtgctcatgcctctgaaaatgcagatgaagcgttaaatgcattagacgctatgattagt 
tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 
g tgatt ttagatggcgggaaagcagctaata tta t tccagactatacacatgc teg tttt 
tatactagagcaatgacgcgtaaagaattggatatattaacagaaaaagtaaatcaaatc 
gcacgtggagctgcgatacagactggttgtgattatgaatttggtcgaattcaaaacggt 
gtgaatgaat teat taaaacgecgaaatt agatgat tta tttgc taaatatgc tgaagaa 
gttggtgaagcagttattgatgatgattttggttatggctctacggatacagggaacgta 
agtcatgttgtgccaacaatacatcctcatattaaaataggatcacgtaatttagtagga 
catacgcatagatttagagaagcggctgcgagtgtacatggtgatgaagcattaattaaa 
ggcgctaaaataatggcgttgatggggttagagttaattacaaatcaagacgtttatcaa 
gacattattgaagagcatgcgcatttgaaagggaatgggaag 


311. 

• 


atgactacgaccttcattattagctacattattttagcgctcattattgttggggttatc 
aat tta tttt taa taagatcaagaaaaaaaggcaaacgcc aacaaaaggaacaac aatt t 
acgacacgtcaat caaatcaatctaaat ttaaagctagtgatttagacaaaacaactgat 
caa tcgacacaacgtatgacgcatgaagagt tgcgtgt tgacaatcaaga tgatcatagc 
caagttagtc taaatggttacacaaaggggtc tgagaaagatcaagaagcattcac taat 
aataaggatgaggaagcagttgctgctaaaaatcctgaatcagaagaatataaagtgaat 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
atattagcggcattattattcggtatgtttattgcgattttaaaccaaacattattaaat 
gttgctttaccaaaaattaatacggaatttaatatttctgcgtcaacagggcaatggttg 
atgaegggat tcatgttagtaaacggtat tt taataccaattacggcgta tctatttaat 
aaatattcatatcgaaaattatttttagttgcgttagtactctttacaattggttcatta 
atctgtgcgatttcaatgaatttcccaatcatgatggttggacgtgtattacaagccatt 
ggtgcaggtgtactaatgccattaggttcaattgttattattacaatttatccacctgaa 
aaacgtggtgctgccatgggtacaatgggtatcgcaatgattttagcacctgcaattggt 
ccaacattatcaggttatattgtacaaaattaccattggaatgtgatgttttacggtatg 
ttcattatcgggattatcgctattttaattggttttgtatggtttaagttatatcaatat 
acaacaaaccctaaagctgatatcccaggtatcatttttagtacgattggttttggtgct 
ttgttatatggtttctcagaagctggcaacaaaggttggggttcagtagagatagaaaca 
atgtttgcgattggtattatctttattattctattcgttattagagaattaagaatgaaa 
tcaccaatgttgaacttagaagtattgaaattcccaacatttacattaacaacaattatt 
aatatggttgtaatgttaagtttatatggtggtatgattttattaccgatttatttacaa 
aatttacgcggattctcagcattagattccggattgttattattkcctggttctctaatt 
atgggtctactaggaccatttgcaggtaaattgttagatactattggtttaaaaccatta 
gctatctttggtattgctgtaatgacttatgcaacatgggaattaactaaattaaatatg 
gatacaccatatatgacaatcatgggtatctatgtacttcgttcatttggtatggcattt 
ataatgatgccaatggtaactgcagctattaatgcgttaccgggacgacttgcctctcat 
ggtaatgctttcttaaatacgatgcgtcaattagcaggctctataggtacagcaatctta 
gttactgtaatgacaacacaaactacacaacac t tatcagct t ttggggaagagttagat 
aaaacgaatcctgttgtacaagatcatatgcgtgaattagcatcacaatatggcggacaa 
gaaggcgcaatgaaagtgttactacaatttgtaaataaactagcaacggttgaaggtatt 
aatgatgcatttatagttgcaacgatatttagcatcatcgccttaattttatgtttattt 

ttacaaagtaataaaaaagcaaaagctacagctcaaaagttagatgcagataatagtatc 
aatcatgaa 


312. 

• 


atgattaaaaataaaatat taacagcaac tt tagcag ttggtt taatagcccc tt tagee 
aatccatttatagaaatttctaaagcagaaaataagatagaagatatcggccaaggtgca 
gaaatcatcaaaagaacacaagacattactagcaaacgattagctataactcaaaacatt 
caatuuga c t u eg taaaagacaaaaaaca caac aaagacgee c tagt tg t taagatgcaa 
ggcttcattagctctagaacaacatattcagacttaaaaaaatatccatatattaaaaga 
atgatatggccatttcaatataatatcagtttgaaaacgaaagactctaatgttgattta 
attaattatcttcctaaaaataaaattgattcagcagatgttagtcagaaattaggctat 
aatatcggcggaaacttccaatcagcgccatcaatcggaggcagtggctcattcaactac 
tctaaaacaattagttataatcaaaaaaactatgttactgaagtagaaagtcagaactct 
aaaggtgttaaatggggagtgaaagcaaattcattcgttacaccgaatggtcaagtatct 
gcatatgatcaatacttatttgcacaagacccaactggtccagcagcacgagactatttc 
gtcccaga taa tcaactacc tec tt taat tcaaagtfggctttaatccatcatt tat taca 
acattgtcacaegaaagaggtaaaggtgataaaagcgagtttgaaatcacttacggcaga 
aacatggatgctacatatgcttacgtgacaagacatcgtttagccgttgatagaaaacat 
gafcgcttttaaaaaccgaaacgttacagttaaatatgaagtgaactggaaaacacatgaa 
gt aaaaat taaaagcatcacacc taag 
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313. 


atgcaatcaacgaaaaccaaaacgaagcat 1 1 1 tcatt t t tattgctaa tt acgt taggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactacatcagaaattcaattaacattatcattcacaabgatt 
ggtcttgcactaggccaatttatctttggacctttatccgatgcttttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatcaggtttgtctatgtttgttgat 
caattgccattattcttaactttacgatttattcaaggtttaactggtggtggcgtcatc 
gtgattgcaaaagcctctgctggtgataaatttagtggcaacgcactcgctaaattttta 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactcatc 
attttaattggcgtcgcttctcaattacctaaaacatctaaagatgaattaaagcaggtg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgctattacaaggtttaacttatgtaatgctatttagttattcatctgcatcgcca 
tttattactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtt taatcat tgtcagtcaagtcg t tgc ttta t tagtagaaaaattacat 
cgccacatattattaatcattttaactattatacaagtggtaggtgttgctttaattatc 
ctgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tgtcctgtgacgtcaat tggaccgct tggt t tcacaa tggctatggaagaacgaacaggt* 
ggcagtggtaacgcatcaagt ttacttggct tat tccaatt tatc t baggtggcgctg tt 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
attacagccattctattagtcagtctacaaatcatttactttaaaatgattaaaaagcaa 


314. 


atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaattacgcttaggcattgtgaatggtcacatagctgaaggtacgttactcactgaa 
aatcaaatggcaaagcaatttaatgtgagtcgttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcatttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatctaatcatcaatatttaaactcattttggagtcattta 
aaaccagtaatgatggcactcgttttaacatccatgcgacaacgtatgcaacagaacccg 
caagat 1 1 tgaacgcatacatcataatcatcaagtgt t tat tgatgcag tggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtaaagatatt 
gaaggattttggttgaat 


315. 


atgggaagttttttcaataaaatagcacgaaaagaggatccggctatctatcaaaataaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgacatctatctttacgctacctggcattgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattcttactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggctgccgctatgccatttgcaggttcagcctattcttgggtcaatgtatta 
tttggtgaattttttggatgggttgccggttgggctctattagctgaatattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccatttggfeacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gc tcgta tggaaaa ta 1 1 ttagt tat tt taaaagt a ttagct attatt t ta 1 1 tgtcatc 
gtaggtttaacagcaataaatgttagtaactatgtgccatttattccagaacacaaagta 
actgctacaggtgactttggtggatggcaaggcatatatgctggtgtttcaatgattttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcacttgtgttagttggtatgttccattactcacaatacgcaaacaatgctgaacct 
gttggttgggctttacgtcaaagtggtcatggtgttgtagcagctattgttcaagctatc 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgtttactt 
tattcatttggacgtgacggcttattaccttcatggttaagccacttaaacgacaaacat 
tt acc t aatcgcgcac t agt t a t ac t tacta 1 1 a t tggtgt 1 1 taat tggt tc ta tgt tc 
ccattcgcatttttagcacaattaatttcagcaggtacacttgttgcatttatgttcgtt 
tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgcattt 
aaattacctttatatcctgtgtteLccagcaattacatttgttttagtattgctagtattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 
ccaaaa 


316. 


atgaatagtgataatatgtggttaacagtaatggggctcattattattatttcaattgta 
ggtttactcattgccaaaaagataaatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggattttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtcaaacgcttaatattaatgacacgaggcaat 
gtcgtcattgtctgtgcaatgacagctttaattggcacaatagcccaattagatggggcc 
ggtgcggtaacatttttgctttctattcctgcattattacctttatataaagcgttaaat 
atgaa taaa ta 1 1 1 a t tga 1 1 ttacta 1 1 agca t taagcgcggcgat ta tgaaca tggta 
ccttggggaggtccaatggctcgtgtagctgcagtgttaaaagccaaaagtgtcaatgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
gca ca cc ccgga c c caaagaacagaaacgcaccaaaaaagcaa tagagagaaatgaa t ta 
ccgcaaacacaagatatagatgtacataaattagttgaagtatatgaacgagatcaagat 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatcgatgttaataaatattgcgccacctgaatttgca 
ttcatgataggtgtttcgttggcacttgttattaatttfcaaatcagtggatgaacaaatg 
gaacgattaagagcgcatgcgccgaatgcattaatgatggctgcagtgattattgcagca 
gg tatgt t tt taggtgtac taaa tgaaaccgg t atgct taaagcgattgcgaccaattta 
atcaaagtgattcctgcagaagtaggaccatacttgcatattattgtaggtttacttggc 
gtaccattagatttactaactagcacagacgcttattattttgctgtgttaccgattgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcttattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatggttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 
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317 



atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggtctccttatt 
tgggcac t tacacct tttaaaccggatgctg tggatccaacagcatgg tatatg t tcgca 
atattcg tcgcgacaa teat tgc t tg tat tacac aaccgatgccaat tggggccgtc tc t 
ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgct 
ggttttggtaataatagcatttggttaattgctatggcatttttcatttcgagaggattt 
gtgaaaacaggtcttggtagacgtatcgcacttcatttcgtcaaattatttggtaaaaaa 
acattaggat tagcatat tc tatcgtcggtgtaga t tt aat tc tagegee tgc tacacca 
agtaataccgcgcgtgctggtggaatcatgttcccaattatcaaatcactttctgaatca 
t ttggttcgaaaccgaaagacggatcagcacgcaaaa tgggtgcatt tc t tg tt ttcaca 
gaattccaaggtaatttaattactgcggctatgtttttaactgcaatggccggtaacccc 
cttgcacaaaatttagcatctagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 
atttatccaccaactgttaaagaaacaccaaatgctaagagttgggctgaaaatgaatta 
gegae tatgggtaaaa teget t tagc tgaaaaat tta tga t tggtat 1 1 1 tgtcgttgcg 
ttaacactatggattgtcggaagtttcattcatattgatgcaactttaacggcctttatt 
gcgctagcattgttattattgacaggcgtcttaacatggcaagacattttaaacgaaaca 
ggtgcttggaacacattagtatggttctcagtattagtgttaatggccgaccaattaaac 
aagcttggatttattccttggttaagtaaatccattgctacaagtcttggtggcttaagc 
tggcctatagtcctggtcattttaatattgttctacttctattcacattacttatttgca 
agttctacagcacatatcagtgcgatgtatgcagcattactaggcgttgccatcgcagcc 
ggtgcaccaccattattcagtgcattaatgttaggtttcttcggfcaacctattagcttca 
acaacacactatagtagtggtccagcgccgattctattctcttcaggttacgtgactcaa 
aaacgttggtggacaatgaacttaatattaggtttcgtctactttattatctggattggt 
ttaggatcactttggatgaaagtaattggtatattt 



318. 



atgaataaagtaattaaaatgcttgttgttacgcttgctttcctacttgttttagcagga 
tgtagtgggaattcaaataaacaatcatctgataacaaagataaggaaacaacttcaatt 
aaacatgcaatgggtacaactgaaattaaagggaaaccaaagcgtgttgttacgctatat 
caagg tgecac tgacg tege tg tatc tt taggtg ttaaacc tgtagg tgc tgtagaa tea 
tggacacaaaaaccgaaattcgaatacataaaaaatgatttaaaagatactaagattgta 
ggtcaagaacctgcacctaacttagaggaaatctctaaattaaaaccggacttaattgtc 
gcgtcaaaagttagaaatgaaaaagtttacgatcaattatctaaaatcgcaccaacagtt 
tc tac tgatacagt t ttcaaa t tcaaagatacaactaagt taatggggaaagct ttaggg 
aaagaaaaagaagctgaagatttacttaaaaagtacgatgataaagtagctgcattccaa 
aaagatgcaaaagcaaagtataaagatgcatggccattgaaagcttcagttgttaacttc 
cgtgctgatcatacaagaatttatgctggtggatatgctggtgaaatcttaaatgattta 
ggattcaaacgtaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
cttacatctaaagaaagcattccattaatgaacgctgatcatatttttgtagtaaaatca 
gatccaaatgcgaaagatgctgcattagttaaaaagactgaaagcgaatggacttcaagt 
aaagagtggaaaaatttagacgcagttaaaaacaaccaagtatctgatgatttagatgaa 
atcac ttggaac ttagc tggeggatataaatcttcat taaaacttat tgacgatttatat 
gaaaagttaaatattgaaaaacaatcaaaa 



319. 



atgattaatcagtctatatggcgcagtaactttcgcattttatggctcagtcagtttata 
gcgattgctggactgacagtacttgtgccattattgccaatttatatggcatcactacaa 
aatc tatcagtcgtagaaatacagttgtggagtggtatagcga t tgc tgctccagc tgta 
acgacgatgatagcttcgccgatatgggggaagctaggtgataagatcagccgaaaatgg 
atggtgttaagagcgttacttggtttggcggtatgcttatttttaatggcattgtgtacg 
acaccattacagtttgtacttgtgaggttattgcagggactatttggtggtgttgttgat 
gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 
agactgcaaagttcagtcagcgcagggtctcttgtggggccattaattggcggtgttaca 
gc t tcga tat taggtt t tagtgcg ttac tga tgagtattgccgttat tac ttt tattgtc 
tgt at tt teggtgeat taaaa t tgat tgaaacgacacata tgccaaaatcacaaacacca 
aatattaataaaggtattcgccgttcatttcaatgtctattatgcacacaacaaacatgt 
cga t tta ttatcgt tggcgtt t tagcaaac t ttgctatgtatggcatgc taac tgcatta 
tcaccacttgcttcatcagtgaatcatacagcgatagatgaccgtagtgtgattggattt 
ttacagtccgcattttggacggcttcgatattaagcgcgcctttatggggacgctttaat 
gataaatcatatgttaaatcagtatatatatttgccacgattgcatgtggttgtagtgcg 
atacfcgcaaggtttagcgacgaatatagagtttttaatggctgcaagaatacttcaagga 
ttaacatatagtgcattgattcaaagtgtcatgtttgttgtcgtgaatgcgtgtcatcaa 
caacttaaaggcacatttgttggaacgacgaacagtatgttagttgttggtcaaattatt 
ggcagtcttagtggcgctgccattacaagttatactacaccagctactacgtttatcgtt 
atgggcgtagtatttgcagtaagtagtttatttttaatttgttcaaccatcactaatcaa 
atcaacgatcacacattaatgaaattatgggagttgaaacaaaaaagtgcaaaa 



320. 



atgaagcgattattcgatgtagtgagttcaatatatggtttagtagttttaagtccgatt 
ctgttaattacagcattactaattaaaatggaatcacctggaccagccattttcaaacaa 
aaaagaccgacgattaataatgaattgtttaatatttataagtttagatcaatgaaaata 
gacacacctaatgttgcaactgatttaatggattcaacatcgtatataacaaagacaggg 
aagg tea t tegtaagace tc t a t tga tgaa t tgccacaa t ta ttgaatgt 1 1 taaaagga 
gaaatgtcaat tgtaggtcc tagaccagcgc tttataatc aatacgaattaatcgaaaaa 
cgtacaaaagcgaacgtgcatacgattagaccaggtgtgacaggactagctcaagtgatg 
gggagagatgatatcactgatgatcaaaaagtagcgtatgatcattattacttaacacat 
caatctatgatgcttgatatgtatatcatatataaaacaattaaaaatatcgttacttca 
gaaggtgtgc atcac 
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321. 

• 


atggcacaacttaattcaaagatagcttccttaaaattattcgcaagttacgccatagca 

ac t ta ta t t t tagt tatat taacgagtgcattaaatc t ttt taaaggt tatgtggccga t 
acgttctatattgctgaaacattgctaatcgttttaaccatcattttaattattatttta 
acaacggaacaaacatggaagcatcatgacctatggcgacgtatcgtcgaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacattattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataacgggtgggaatcgtttatacgaaaaact 
actagacatcgtattgcgattatcgggttacttattttagtctacatgctgacattatca 

at tgtg tcacaat t tacatttgatacgacat tggc tac taaaaatcagt tcaatgcactg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggttattttaatcatattgataat 
ttaataatgcgaattttagatgtagtgtttgcaattccatcattattgttagcggtggca 
attattgcatcatttggagcaagtatcccaaatttaattattgctttaagtatcggtaat 
ataccatcatttgcacggacaatgcgtgccagtgttttagaaattaaacgcatggaatat 
gtagatgcagcacgtatcactggtgaaaacacttggaatatcatatggcgttatatttta 
ccgaatgcgattgcgcctatgattgtacgtttttcattaaatataggtgtggttgtatta 
acaacaagtagtttaagtttcctaggacttggtgttgcacctgatgtagctgaatggggc 
aacat 1 1 tacg taccgg tagtaactac t tggaaacgcacagtaatttagctattgtacc t 
ggtgtttgtattatgttcgtcgttttagcatttaattttataggtgatgcagtgcgtgat 

gcac taga tccaagaattcat 


322. 

• 


atgaaaacaatacatttgtttcgcatctaccactcttttttattgaaaaagtggtatttg 
attatctatttactatttatattagcggcactccttattacattaacgacaatccaacat 
gtaacagaagatgacaatcattttaatataggtgtcgtagataaagatcaatcaagtgaa 
acgaaattaatcctaaactctattggtaaagggagtaacctaggaaaaaacgtgagcatt 
aaagcatatgatgataagcaagcacatactttgttaaaaaaacataaacttcaaggctat 
tttgtttttgataaaggtatgaccaaggcattttataaacaaggcgaactaccaatttca 
gtatatacatatgatcaacaatccatgaaaagtgtcgtgctatctcagctaacagattct 
atttaccaacatcttatgcgatxraatgggtggcatcttagcttttcaagacttagcaccg 
aaagcatcacattctgacagtatcaatgttatgactgatttgctgattacaggattaaac 
cgttcaggtgcatttaacttagaaccgattcatttatacgatacgggcagtt3ttatgca 
attacaggatttttaacaacggtattcatctttgcactatxrtttatttacagttttgaaa 
atgaatcaagatactgtattgaaagcgcgattgaaaatgtttcatttttctaaagagcgl: 
ttattaatcattcgtacgttgattacatggttttatactatgttatggagtatcgttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagctattatgttacctttttaatactgtggttattactcatcgaactt 
ttaacaacaggcttgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttgtaacaaatcaattgttagaaattattttaaacaaccacatt 
ttag'aactgcaccctagtttctatctt^gcttcatcigcacttttgataattaatttagct 
gtattggtttggaggtatcgtcaa 


323. 

* 


ttgaaaaaacaagttattatttcgggcctcatgttattttcactattttttggagccgga 
aatttaatattcccgcccatgcttggccatacagcgggtcaaaatatgtggattggtatg 
ctaggctttgcccfctacaggcatattactcccctttattactgttattgttgttgcattt 
tatgatgaaggtgttgaaagtgtaggcaatcgtatacatccatggttcgggtttattttt 
gctgtcgtgatttacatgtctatcggagcattttacggtattccacgtgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataaccaatggactttaattata 
t tcgcagcaatc t tttt tgccatcgt t tac tgga t tagt ttaaatccatcga a a a tcgt t 
gataatttaggtaaattattaacaccgttattactattaatggtcgctctattaagtatt 
gctgtcattttcaaccctgaatctgcactaagtgcacctaaggataaatatataacacat 
cctttcatttcaggaagtttggaaggctattttacaatggatcttgttgctgcgttagct 
ttttccgtagtcattgtcaatggctataagtttaaaggcctcacagatcgcatgaaaatt 
ttaaaatatgtc tgc ttttcaggtcttattgcagccatattacttggaatgatt tact tt 
gcacttgcatacgttggggcatcaacagctccaggaaactttaaagatggtacagatata 
ttgacgtacaactcattacgattatttggttcgttcggtaacctcgtatttggaatgacg 
gttatccttgcatgcctaacaacatgtataggactcgtcaatgcttgcgccacatttact 
aagaaacacgtacctaagttttcttataaaatattcgcacttattttctctatcataggg 
ttcttatttacaacacttggtttagnnatgatttt-aanaattgctgtcccattattgact 
ttaatatatcccgtgtcgattgcacttgtactcatatcatttgctaacatgtttagcaca 
t tcagattcagt tgggcc tatcgac tcgcaactgttattacattgattatt tcaatttta 
caaa tac taaatagtttcaac t tat tacacggtg t tat t ttgaaatcgt t tatga tgt ta 
cctttagcagatatcgatttagcttggcttgtaccattcatgctctttgctattatcggt 
t tcataatcga tgtatt t atacgc cgtccgaaacaagcgacaact 


324. 


gtgaaacattatttgac taaat t tg tagcaatgct aataac tgc tgc tatggtgtgtagc 

tttgggttactgaaaagtcaggcagcagaacaacaaagtattagtgatgtatatagtgtg 

ataacggatgcgaaatctgcactttctaataattcgatatcgaatgacaataagcagaaa 

gcaattgagcaagtggtaagtgcagttaagaaattatcgcttgaagataatagtgaaagt 

aatgctgtcaaatcagatgtgagaaagc ttgaagatgcaaaagcgaa tgataatcaaaaa 

gatacactttcgcaattaacgaagtcattaattgcttatgaagagaaattggctagtaaa 

ga tgcgggt tc t aaaa 1 1 aaac tat tgc aac agcaagtc gat gc taaaga tgc tgcga tg 

acaaaagcgattaaagataaaaataaagcggaattagaatctttgaacaatagtttgaat 

cagatttggacaagtaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 

attgaagtcgcattattacaacttagaattgcaattcataagtcaccattagatacggca 

aaagtgtcacatgcttggacaacttttaaatcaaatattgatcatgtcgataaaaaaagt 

aatacgtctgcaaatgatcaataccatgtatcacaattaaatgatgcgttagagaaggcg 

attaaagctatcgacgacaatcaattgtcggatgctgatgctgcgcttacacattttata 

gaaacttggccgtatgttgaaggtcaaattcaaactaaagacggtgctttgtatacgaaa 

attgaagataaaataccatattatcaaagtgtattagacgaacataataaagcacatgtg 

aaaga tggt ttagt agatt taaataaccaaattaaagaggttgt tggccatagttatagc 

ttcgtcgatgtgatgattatctttttacgtgaagggctagaagtgttgttaattgtaatg 

aca t tgac t acc a t gacgcg taat gtaaaagat aagaaagggac tgc aagtg tga 1 1 gg t 

ggtgcaattgccggacttgtactgagtattatcttagcaattacgtttgtagaaacttta 

gggaatagtggcattcttcgtgaaagtatggaagcgggattaggtatcgttgcggtcata 

t taa tgt tta tcgt tggtgtttggatgcacaaacgttcaaatgcaaaacgttggaa tgac 

atgattaaaaatatgtatgctaatgcgattagtaatggtaatttggtattgttagcgacg 

attggtttaatatctgtgttgcgtgaaggtgtcgaggttatcattttctatatggggatg 

ataggtgagctagcgaccaaagattttattattggtattgctttagctatcgttatttta 

atcatctttgcattattatttagatttatagttaaattaatacctattttctatatattt 

agagtgttgtcgatctttatttttattatgggattcaaaatgcttggcgtaagtattcaa 

aagttacaattattaggtgcgatgccaagacatgttattgaaggattcccaacgattaac 

tggttgggcttttatccaagttatgaaccattgatagcacaaggtgcttatattatggta 

g 1 1 gc ta tc t taa t c 1 1 ta aa 1 1 1 aaaaa a 
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325. 

* 


nuikqifvlyfnifliflgiglvipvlpvyi^ 

1 adklgkkl i i c igli 1 f s vsefmf avghnf svlmlsrviggmsagmvmpgvtgl iadis 
pshqXaXnfgymsaiiiisgfilgpgiggfmaevslmipfyfagalgilafiiinsivlih^ 
kksttsgfqklepqlltkinwkvfitpviltlvlsfglsafetlyslytadkvnyspkdi 
siaitgggifgalfqiyffdkfmkyfseltfiawsllysvwlillvfaxidywsinaisf 
wf igf draixpai tny f sniagerqgf agglns t f t smgnf igpliagal f dvhieapiy 
mai gvs 1 agvvi vli ekqhraklkegnra 


326. 


mLfylfhf tisf istvlfsiifnapkrllvacgfvgaiawtiyqltvdlefgkvgasflg 
slilglmshtmsrrykrpvii f ivpgiiplvpggaayqatr f lvsndy ta avnt f levtl 
i sgaiaf g i Ivsei lyyly tr ikqlygkikgktykksynmnnrv 


i 327. 

■ 


miuawiavilmiialclcrlnwisl f isalvgglisgmsiekvinvf gknivdgaeval 
syallggf aal isysgi tctylvgkiinaihaensrwsrvkvkvtiiial lamsimsqnli 
pvhiafipivippllslfndlkidrrligliigfglcfpyvllpygfgqifqqiiqsgfa 
kanhpiefnmiwkaml ipsing^vglliglyvyrJqpreyetrkisdsdnvtelkpyiliv 
t ivai lat f lvqt f t dsmi f galagvl vf f israynwyeldakf vegikiiriayxgvvi 1 1 
angfagvmnatgdidelvk^hsitg<toklfsiimmyviglivtlgigssfatipiiasl 
fipfgasigldtmalialigtasalgdsgspasdstlgptoglnvdgqhdhirxitcvpnf ' 
1 fyniplmi f g t iaaravl 


328. 


miihnviivialiivvismlajnlirwlgpslacirwal 
mi vvimraigil af lgtavf skfmdkgkvi ehdqnhtd 


329. 

* 


mnrnivklwfmlilvvavagcgqkdteekt^tt^kdelgtekikknpkrvvvleysfa 
dylaaldmkpvgiaddgs tkni tks vrdkigayesvgsrpqpnmevi ski kpdliiadvs 
rhkkiksel skiap tiral vsgtgdynanieafktvakavgkekegekr 1 ekndki laeir 
kkieqstlksafafgisragrafiimedtfmgqflikmgigpev^ 
ylimeelaninpkvndlatdgktdknrtJcfidpaw^ 
i iasesmaedlekiaekak 


330. 


mtgeqftqikrpvBrlte3cvlgwlcwvnillvXtvitmfialvsfsrmtsi 

af iqql lagngynt tqf viwlqngiwaiivy f i vcl 1 is f lal ismnir il sgfl f 1 isa 

ivtiplvll ivtliip il f f iiammlf irkdkveaavapgyyeeyngpiydyrepvyerpq 

pkddyydvpkyeJceldksntvydqeqerdkydqfpk^ 

kykqksteelgieddgyyaepevdpkelkaqqkrekaeikakkkekrJ^ 

qpsavsqrrtmfeerrqayxmdiseernssevkdkkeqe 


331. 


men tine s ekkkr £kl kmpga fmi 1 f i 1 twavi atwvip agayskl syep s s qe lki vn 
pnnqvkkvpg tqqel dkmgvki kieqfks gainkpvs inn tyer 1 kqnpagpeqi ts smv 
egtiieavdimvfiivlggligvvqasgsfesgllaltra^ 

Icgieeeavafypilvpif ialg^sivsvgaiflassvgstf stinpf svviasnaagt 
t f tdglywrigacivgai fvisylywyckkikndpkasyByedkdaf eqqwsvlkddds a 
nffclrkkiiltlfvlpfpimvwgvmtqgww^xn^ 

tvdaf vngass lvgvsli iglarginlvlnegraisdti lhf ssslvqhmsgplf i ivll f 
i f f clgf ivps ssglavlsmpif apladtvgiprfvivttyqf gqyaml flap tglvmat 
Iqmlnru^hv^rfvv^xvvafvlifgggvlitqvliys 


332. 


rasf fkrlkd^fatnkeneevkalteeqgqdkledthsegsta^ 

seadf dddgl isiedf eeieaqkmgakf kagleksrqnf qeqlnnl iaryrkvdedf f ea 

leemlitadvgfntvmtl teelrmeaqrrrri qQltedlrevivekiveiyhqeddnseamn 

ledgrlnvilmvgvngvgktttigklayi^kmeg^ 

gvdvisqsegsdpaavmi^inaakiikgv^ 

vpdapheall cldattgqnal sqarnf kevtnvtgivltkldgtakggivlairnelnip 
vkyvglgeqlddlqp fnpesyvygl fadmi©qneeittvendqivteekddnhgsk 


333. 

* 


mlkkwlnsnvkqf f vi tf isvil tl il f sthiydyivngtvf sgagdgfrqmmpf qmyly 
ehlrsfsslydasfglggdymkglsyyyslsplmwlnflfita 

ncrlimamijrai i tfwt f yl £kilb.£krsanmiatilvazns twivfnf tws fvanllvl 
Ipl silgleryf qqrkigif ivaial tl fsnfyf syyqaiii gcyylyrl if tykydivs 
rtqklicvisatvlsvlssvfglftgisaflendrkqnpnvdipfltpldyhyfffsdgf 
yitisil tivallsfklyrfyf yrl f aivtwil f igslsqyf dsaf ngf sf perrwvyil 
alsssalcgl f iqhl stlxunlcyylirtipvciiailyvll spthplalivgiillivlav 
i Lkf s lwrykkl t va i 1 vl ivmi qqi vi ldnnkrunaikpy qqs 1 s tl kqhdyhsnyvnql 
ikkinqnatgs fnridymsdyalnspf iyhyngislyssi fngdilkyydktl qinmpid 
knstyrl Igiirqnllslwnvndrirvnhddnl pygfkiksehkdiikvrwihskntihyps 
ahi tnkvf snkelkspldkegamlqgi vsnnikdvnthfkanknll sds tiklnsaawqs 
ptkhllqykqnnggl tvqlp ksvs nqfkdly f emdl ell spdkahdvkvneyt qernkl t 
ykyix vv Lpvtirikap<irirlslpkgkyrvnlkgiygedyttlkdasrisleavkvsktk 
hgyti Ucnkns sgyi vlp taynqgmkatsgdqs Ikveqvngvmtgikapknitkiql syt 
ppyyyllititifgiicsiif trwarqk 


334. 


mrql aqakkks t akkk t tslekr tns rkkkruinpi ryviai lywlmvlgvf ql gi i gr 1 i 
ds f fnvl f ovs irvl tvi 1 vl 1 a t a f i fcvskriDktix tacrs i vlcfi al 1 fvs&l xrfh. fns 

VUb# ^BM^^I^V KB 23 _7 W ^B. J ^Ba ^Ba V ^B> B. \A> *B*^4 *W BB *— J B^ #BB» B Bt ^BkaBj Bb, HfM^J Vwr BB « ^B. ^A*B» \AB> Bi V 0\4*B Tf BkAa B Bl B IT 

gitoerepvlsyvyqsyqhshfpnfgggvlg^llelsyplialfgvciitilllcssvi 
11 tnnqhrevakval enikawfgs fnekms eniqekqlkr eekar lkeeqkarqneqpqi 
kdvsdftQvpqerdipiyghtenesksqsqpsrkkrvfda^ssimivnhhqadqqeqlt 
eqthnsve sent ieeagevtnvsywpp 1 1 1 Inqpakqkat skaevqrkgqvlen tl kdf 
gvn akv bqi ki gpavtqy e i qp aqgvkvs ki vnl hndi a 1 a la akd vr i eap ipgr s avg 
i evpnekislvs lkevldekf p snnklevglgrdisgdpitvplnempnll vags tgsgk 
svci ngi i ts i 1 lnakphevklml i <fekmveljivyngiphl lipvvtnphkaaqal eki v 
aemerrydl f qhss trnikgynel i rkqnqe 1 dekqp elpyi wi vde 1 adlmmvagke v 
enaxqri tqmaraagxhlivatqrpsvdvi tgxxknnipsrLaf avssqtdsrtxigtgg 
aekl 1 gkgdml yvgngds sqtriqgafl sdqevqdvvnyweqqqanyvkeinep dap vdk 
semksedalydeayl fweqqkas tsllcxrqf rigynrasrlmddlernqyigpqkgskp . 
rgvlidlnndev 


335. 


maeklqrel snrhiqli aiggaig tgl f lgagqtialtgps ill tyii igfml fmfmrgl 
geii iqntefks f advtntyigpf agf vtgwCywf cwii tgmaevtavakyvs fwfpeip 
nwis al f cvl 1 1ms f nil sari f gelefwf si ikiati igliwgf vmi If af ktqf gha 
sftnlyehgifakgasgffmsfqmalfsfvgiemigvtagetkdfvktipkainsvpiri 
1 i fyvgal avims i i pwqqvdpdn s p f vkl f al igip f aaglinf wl taaas scnsgi f 
snsrml f gl ssqqqappnf sktnkygvphvaif ass al 11 vaal Inyi fpdatkvf tyvt 
ti s tvlf Iwwgliiiayinys rknpdlhknatykl lggkymgyl i f vf f i fvf gll fin 
vdtrraiyf ipiwf i 1 la f mylrykri aaksnk 



WO 02/059148 PCT/EP02/00546 



- 82 - 



336. 


mnl lkknky s ixky kvgi f s 1 1 igtvll lsnpngaqal t tdnnvqsd tnqatpvnsqdkd 
vannrglaiisacjn tpnqs a t tnqa tnqal vnhnngs ivnqatp tsvqs s tpsaqnnnhtd 
gnttatetvsnannndwsimtalrivptktoQng6gghltlkeiqedvrhssn]qjelvai 
aepasnrpkkrs rr aapadpna tpadpaaaa vgiiggepvai tapytp t tdpnannaggna 
pnevlsfcidngirpstnrsvptrovviiiil^ 

yqaqgnvialgrihgtdtndhgdf ngiekal tvnpnseli fefuCmttkngqgatnviik 

nadtndtiaektveggp tl rl fkvpdnvriilkiqf vpkndai tdargiyqlkdgykyys f 

vds iglhsgshvfverrtradptabnnke f tvt tsllmngnsgasldtndf vyqvqlpegv 

eyvnnsl tAdfpsnnsgvdvndranvtydaanrvitiks tgggtansparlnixikildlry 

kl rvnnvptprtvtfne tl tyktytqdf insaaeshtvs tnpytidi innxkdalqaevdr 

riqqady tf as Idi fnglkrraqtildenrnnvplnkrvsqayidsl tnqmqhtl irsvd 

aenavnkkvdqmedl vnqndel tdeekqaaiqvieehknei ignigdqt tddgvtrikdq 

giqtlsgdtatpwJqjnakkairdkatkqreiinatpdvtedeiq^alnqlatdetdaid 

nvl^attnadrataknngintigavvpqvthkkaarf 

knaalneltqatnhaleqinqattnadv^akgdglnainpiap^ 

qqh ia einanpda t qeerqaai dkvnaa v t aanfcni lnan tn adv eqvk tna i qg i qai t 

patkvktdaknaidksaetqhatifnimdatleeqqaaqqlldqavatakqiiipaadtnq 

evaqakdqg tqniwiqpatqvXtdtnxwnd3careai tri i nattgatr eekqeaiarvn 

tlknraltdigvtsttamvnsirddavnqigavqphvtkkqtatgvlndlatak^ 

ntnatteekqvalnqvdqelat^irmi^qadtoaevdqaqqlgtkaina 

laqinqhynakl aeinatpdatncteknaai ntlnqdrqqaies ikqantnaevdgaatva 

ennidavqvdwkkqaardki taevakrie avkqtpna tdeekqaavnqinql kdqa inq 

inqnqtndqvd 1 1 tnqavnai dnvea e vvi kpkai adi ekavkekqqqi do s Ids tdnek 

evasqalakekekalaaxdqaqtnsqvTiqa^tngvsaiki^ 

dMvraaardavkqqyeakk^eieqaeftatdeekqv^^ i annd 
vkrvetngi a tlkgvqptiivi kp eaqqaikasaenqves i kd tpha tvdel deanql isd 
<~ 1 koann'fii QTii^ffflaavtrdvTT^qt^^ Va.j pqj knkvTT'kraaldsiQQnnkncrldai ' rr \t 
ldttqderdvcddtlnkivTitikndiaqnktmaevdrt^ 

qs vgvkaeaqnali dqsdl s teeerl aajchxveqal n qaidqiniiadXt aqvnqds inaq 
niiskikpatt^rkatalqqiqniatnkliilxlcaim 

asav-tjaadvayllhdekneireiepvinrkasarG^lttlfndkkqaieaniqatveera 
S ilaqlqprdydtai gqidqclrsnaqvdktasliilqt ihd 1 dvhp ikkpdaektinddlar 
vtalv^yrkvsnrzricadalkai tal klqmdee lkCartnadvdavl kr fn valsdiea v 
itekeia3Xlridniaqqtyak"nca l at^egXakykylidgyvadgnrmidedatlndikq 
htqfivdeilaiklpaeatkvspkeiqpapkvctpikkee 
Iplkef all tgaallarrr tknekes 


337. 


rasveiesieheleesiaslrqagvxitpqrqailxylisslitb^ 

svat^yraxlrv-fkdigivkelty^ 

rlaqhmtdfdvthhrmeiygvckecgdk 


338. 


msekqqildyietiikyByleislLriiLexpelgneeifcLsrtli 
atgfiatydsgldgpaigflaeydalpglghacgliiiiigtesvlgaiglkqvidqi 
vvlgc^aeeggengsakasyvkagvidqidialmiJipgnet^ktidtl 
sahas enadealnaldami SYfngvaqlxqlxiktaiqrv*^^ 
ytramtrkeldiltekviiqiargaaiqtgcd^fgx^ 

vgea vidddf gygs tdtgnvslivvp txhphikigsziil vgHUir freaaasvhgdealik 
galcijTialinglelitmqdvyqdiieehahlkgiigk • 


339. 

• 


mtttf ii syxil al iivgviulf lirsrlckgkrqqkeqqf ttrqsnqskfkasdldkttd 
qs tqnntliee Irvdnqdrfh sqvs Ingy tkgs ekdqeaf tnnkdeeavaaknp e s eeykvn 
ekikkehknfifgegvsrgkilaallfgi^^ 

mtgr&nl vngi lipi tayl f nkysyrkl f 1 valvl ftigsl icai smafpimnivg r vlqai 
cracrvlmo let s i vi i txyppekrgaamcrtxncri laoaicrD tlsavi vaiivhwiivmfvQtn 
f iigi iailigfvwfklyqyt tnpkadipgi if ^ 
mfaigiifiilfvirelrnUcBprnlJilevllci^tftatt^i^ 

nlrgf saldsgl lllpgslimgl Igpf agkl Idtiglkplal f giavmtyat^reltkliini 
dtpymtimgiyvlrs f gmaf iiiimyiuvt^ainalpgrlashgpaafliatimrqlag^ igtail 
vl^ttqttqixlsafgeeldktiipVvqdlimrela 
ndafivatifsiicililclin.qsn3ckakataqkl<aadnsinlie 


340. 


jn\ Vnkilt;atlavgliapla"pf ioiskaffiikiftdigqgaeiikrt'q^'i fffkjrXa^-^qni 

qfdfvbikkyiikdalvvkmqgfissrttyscn 

inylpknl^dsadvsqklgyniggnfqsapsiggsgslmys 

kgvkwgvkans fvtpngqvsaydqyl faqdpt^aardyfvpdnqlppliqsgfnps fit 
1 1 shergkgd3cs ef ei tygrnmda tyayvtirarl avdrkhdafknrnvirvJcyeviiwk the 
vkiksitpk 


341. 


mqstktktkhfs f lllitlgvmtaf gpl tidmyvpslpkvqgdf gs ttseiqltlsf tmi 

glalgqf i f gplsdaf grkriavsil ii fx lvsglsmfvdqlp 1 f 1 tlr f iqgl tgggvi 

viakasagdkf sgna 1 akf las lmvviigixtilaplagglalsvatwrsif tilt ivali 

iligvasqlpktskdelkqvnfssvikdfgsllklqiafiipmllqgltyvinlfsyssasp 

fitqklyiimt^qfsimfavagvgliivsqvvallvekllirM 

1 tl tfULplwvlli af f lnvcpvtsigplgf tmameertggsgnassllglfqfilggav 

ax>l vglkge f nt spyraii i f i tai 1 1 vs lqi iy f kmikkqh va 


342. 


rnmygypekwlegmt tgegiaaelrlgivnghiaegtll tenqmakqfnvs rspi rdafkl 
lqqnqliqlermgahvlpfgeqekkemydlrliTaesfafsrv-laiqerlpi^^ 
rakvavkfedaesf tkhdfefhetlikasnhqylnsfwslilkpvmi^ 
qdferilihnhqvfidaveqydsqilkeaiTilnfddvgkdiegfwln 


343. 


mgs f fiikiarkedpaiyqnkdghlkr tlrvrdf lalgvgtivs ts i f tlpgivaaehagp 

avalsfllaaivaglvaftyaemaaanrpfagsayswvnvlfgeff 

vafvasgfsaixlrglvkpigielpaalsnpfgtoggfidiiaaivllltEailsrgmsea 

armenilvilkv-laiilfvivgltainvsiiyvpfipehkvtat^dfggv^ 

1 ayig f ds iaansaealdpqlctinprgi lg s 1 svai vl f iaval vlvgra £hysqyannaep 

vgwalrqsghgwaax vgaisvigmf t al ignmlagsrl lys fgrdgl Ipswl sklndkh 

lpnralvi 1 tiigvligsraf p f af laqli s agtlva fmf vs lainyrlrlcr egkdlpipaf 

klplypvlpaitfvlvllvi^glgfealclytliwfiv^ilylsyglrhaktodvaeyhp 

Pk 
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344. 


mnsdninwltvmgliiiisivg^ 

dqvin wiraf i f aii f f gimndsgl fkpl vkrli lmtrgnvvi vcamtaligtiaqldga 

gavtfllsipallplykalimtnkyllilllalsaaitnninvpwg^rpniarvaa 

1 wvrr 1 irvieri i a f i 1 vml f awlo f kecrkri Idea i. <s»rn Alnrrfc.crdidvhklvevvQrdcTd 

vr fpvkgrar tkswiXwvntal tlavi lsinl iniappef afmigvslal vinf ksvdeqm 
erlrahapnalraniaaviiaagmflgvlnetgmllcaiatalikvipaevgpylhiivgllg 
vpldll ts tdayyf avlpi veqtagqf gvps vs taysmvigni igt fvsp f apalwlaig 
1 aeanmgtyikyaf fwiwgf aivmlviamlmgivti 


345. 


mentvOcyxkf ilpi wgl 1 iwal tp f kpdavdp tawymf ai fvati iaci tqpmpigavs 

tl glaysivgvdlilapatpsntaraggimfpii ksl sosf gskpkdgsarkmgaf lvf t 
ef qgnl i taamf ltamagnplaqnlass tsnvhi twmnwf laalvpglvsliwpf iiyk 
iypptvketpnakswaenelatmgkialaekfinigi fwal t lwivgs f ihida tl taf i 
al alll 1 tgvl twqdi lne tgawntlvwf svl vlmadqlnklgf Ipwlsksiatslggls 
wpivlvilil fyfyshylf ass tahisamyaallgvaiaagappl f salmlgf f gnllas 
tthyssgpapilfssgyvtqfcrwwtmnl^ 




niriJCv x jotll vvux ax x a. vx age sgn 

qgatdvavslgvkpvgaves^qkpkfeyikndlkdtkivgqepapnleeiskl3cpdliv 
askvrnekvydqlskiap tvs td tvf kfkdt tklmgkalgkekeaedllWcyddkvaaf q 
kdakakykdawp lkaswn f r adbtr iyaggyagei lndlgf krnkdlqkqydngkdi iq 
1 ts kes Id lnmadlii ^wkprtnni^kr^aRl vkktes ewt s s kewknl da vkuncrvs dcQ. de 
itwnlaggyksslkliddlyeklniekqsk 


347. 


ndnqsivnrsnfrilwlsqfiaiagltvlvpllpiyinaslqnlsvveiqlwsgiaiaapav 
ttmiaspiwgklgdkisrkwmvlrallglavel f lmalc t tplqf vlvrllqgl f ggwd 
assafasaeapaedrglcvlgrlqssvsagslvgpllggvtasilgfsalliDsiavitfiv 
ci fgalklietthmpksgtpm' nkgirrs fqcllctqqtcrf iivgvlanfamygmltal 
splassvnataiddrsvigf lqs afwtasi lsaplwgrf ndksyvksvyif atiacgesa 
\ 1 n^Tstrvif*/* lir»?*ari 1 cral tvsal 1 frswifwvnachCTcrlk'Tt'fvfTttTisml worm \ 
gslsgaaitsytt^atfefivmgwfavBslflic^titnqindhtlinklwelkqlcsak 


348. 


mkrl f dws siygl wlspilli tallikmespgpai fkqkrpt innel fniykf rsffiki 
dtpnvatdlmds tsyi tktgkvirktsidelpqllnvlkgemsivgprpalynqyeliek 
rtkanvh ti rpgvt gl aqvmgrddi tddqkvaydhyy 1 thqsmml dmyi iyktikni v t s 
egvhh 


349. 


maqlnskiaslkl f asyaiatyilvilteal^fkgyvadtfyiaetllivl tiiliiil 
t teqcwxtinalwrri vevl 1 llmtl cgnvt cllratvsi rryqr tsqxnsyngwes iirkt 
trhriaiigll i Ivyml tl sivsqf tf dttla tknqfnallhgpslaypf gtddf grdlf 
trwvgtkl tfsisliswiavi f gvllgtiagyfnihlflnl 1 Tnrildvvf aipslllava 
iias f gasipnl iials ignipsf artiarasvleikxineyvdaari tgentawniiwxyil 
pnaiapmvrfslnigvwlttsslsaglgvapdvaewgn^ 
gvcimfwl afnf igdavrdaldprih 


•350. 


mktihlfriyhsf llkkwyli iyll f ilaallit^ttiqhvteddnhfnigvvdkdqsse 
• tklilnsigkgsnlgknvsikayddkqalitllk^ 

vy cyuqqsmKswi sqj. cos vyqr imrsmggx lai qcmpjca s n sets invmn cll j. lugxix 
rsgafnlepiMydtgsyyaitgflttvfifalslftvlknm,qdtvlkarlJanfhfsker 
1 1 iirtlitwfy tmlwsivgwwivf sipni f elynvrptlaihlsyyvtflilwllliel 
lttgllnsiskvilaivilvlsgltiptiflqM 
lelhps £yls f ial 1 i i Til avlwryrq 


351. 


mkkqcviisglml f s 1 f f gagnli trpnilgihtagqnmwigmlgf al tgillp f i tviwaf 

ydegvesvyTirihpwfgfifawiymsigafygipraanvayetgturMlpvl^ 

f aai f f ai vywislnpski vdnl gkl 1 tp 1 1 1 lmval Is i avi fnpesalsapkdkyi th. 

pfisgslegyftmdlvaalaf swivngykt^gltdrmkilkyvcfsgliaaillgmiyf 

alayvgas tapgnfkdgtdil tyns lrl f gs f gnlvf gmtvilacl ttciglvnacat f t 

f r-f swayrl a tvitl ii s ilqilns fnl Ihgvilks f mmlpl adi dlawlvp fml f ai ig 
f iidvf irrpkqatt 


352. 


mkhyltkfvamlitaairivcsfgllksq^aeqqsisdvysvitdaksalsm 

ai eqwsavk)clsl edrisesnavksdvrkledakandnqkdt 1 sql tks liayeeklask 

dagskikllqqqydakdaamtkaikdkixkaelesliiasliiq^ 

ievallqlriaihJcspldtakvshav^tfksnialivdkksntsahdqyhvs 

ikaiddnqlsdadaalthfietwpyvegqiqtkdgalytAiedld.pyyqsvldel^ 

kdgl vdlnnqike wghsys fvdvmiif lreglevllivmtl t tmtmvkdkkgtasvi g 

gaiaglvlsiilai t fvetlgpasgilresmeaglgivavilmf ivgvwnhkrsnakrwnd 

mikrunyanaisngnlvllat iglisvlregvevi I fymgmigelatkdf iigialaivil 

ii f all f f f ivklip i fyif irvlsi f if inigfkmlgvsiqklqllgainprhvleg£ptin 

wl gfyp syep 1 i aqgayimwai 1 i f kf kk 
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353. 

■ 


a tgaagaa tt t ttc taaat tcgcact tacaagtattgccgcat taac tgtggcaagtcc t 

ttagtcaatacggaggttgacgctaaggataaagtatcagcaactcaaaacatcgatgcg 

aaagtaacccaagaatctcaagcaactaacgcattgaaagagttaccaaaatctgaaaat 

ataaaaaagcattacaaagattataaggtcactgatactgaaaaagataacaaaggattt 

acgcattacacattgcaaccgaaagtgggcaacacgtatgcaccagacaaagaagtaaaa 

gttcatacgaataaagagggtaaggtagttcttgtcaatggtgatactgatgctaagaaa 

g t tcaacc tacgaataaggtagcgataag taaagaaagtgccacagataaagctt tcgaa 

gcaataaaaattgaccgtcaaaaagctaaaaacttaaaaagtgatgtcatcaaaaccaat 

aaagttgagattgatggagaaaaaaataaatatgtttataacatagaaattattacaact ! 

tcaccaaaaatctctcattggaatgtgaaaattgacgctgaaactggtcaagtggttgat 

aaa 1 1 aaatatgatcaaagaagcagctac tacaggtacaggtaaaggtgtac taggtgac 

acgaaacaaat taa tatt aatagtgtcagcggtggt tatacac tacaagat t taac tcaa 

caaggtacactttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 

y a uoaay a i.aaa aauuuuyLuyaLyauy aav.aa\.y Ly v ay y i>y toy a t^Cada l La t Lat 

gc taaagaaaegtatgae tat tataaaaatactttcggccgagaatcatatga taa tcaa 
gg tageccaattat t tcaatcgcacatgtaaataac ttccaaggtcaagataacagaaac 
aa tgeaget tggat tgg tgat aaaatgat t tacgg tgacggtgatggacgtaca 1 1 taca 
gcgttgtctggtgcgaatgatgttgttgcacatgaaattacacatggtgtaacacagcaa 
ac tgc taatct tgtttaccgt tc tcaatcaggtgcattaaatgaaagt 1 1 ttcagatgta 
tttggttacttcattgatgatgaagatttcttaatgggtgaagatgtttacacacctggt 
gt aggeggaga tgect taagaag tatg tc taa tccaqacr cert 1 1 1 craac aacca t c tea t 
atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaattcaggtatt 
ccgaacaaagcagc t tacaacacaat teg t agtat tggtaaacaacgt tc fcgaacaaat t 
tatta tagagegttaac tgt ttatttaac ttcaaattc tgatttccaagatgccaaagca 
tcattacaacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gcatgggacagtgttggcgtg 


354. 


atgtctaaacatagtgctacgttagttattatgtttttaataactttattgcctattttt 
caa ta t caagc t tc tgcaca tgegae 1 1 tagaaaaa tcaacaccacaacagcaagggg 1 1 
attaaagacaaaccagaagcaatcaagttagagtttaatgaacctataaacaccaaatac 
tcgagtgtgaccttatttgatgataaaggtaaaaagattaaagaccttaaaccaataaca 
actggatggtctcagacagttgtattttcatctgagcaaattgttaatggcacgaatact 
attgaatggcatacggtetctgcggat^gacatgaagtcggagatacgtttgaattttca 
gttggaaaagtgaggctaaagatg 


355. 


atgaaaaaaatcaaaacaatc tcgacattggtagctggacttggtatagcatt tc taggt 1 

cacacaac aca tgcagat gegge tgaaaa t aacaa tcaacaacaaagt aca tataac tat 

agtacaac tgaagta teat tttc taa ttcaggaaat ttatatac ttctggccaatgtact 

tggtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 

tgggcaactgcagctcaagcagcaggattcactgtaaataatacacctgaagaaggtgca 

attatgcaatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 

gatggttctattactgtatcagacLatgaactatgatggtggtccattcgctataagcaca 

caaacaatctctaccacrtgaagcaaottcatataafctacatccacetCTaat 


J 3D • 


acgaaaaaaaccgcuacagcuacaactgcaaccgcaggaatcgctactttcgcatttgca 
caccatgacgc acaagcagcagaacaaaa taatga tgggtacaatccaaacgaccct tat 
tc a tatagc tacac t tacacaa t egatge tgaagg t aac taccac tacac ttggaaagg t 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataact^tagcaactocaataactacagtaattacaacaattacaac 
aactatcaatcaaacaacacgcaatcacaaagaacaactcaaccgactggtggtttaggc 
gcaagctattcaacatcaagtagl^Latgttcacgttacaacaacttcfcgcgccatcatca 
aacggtgtatc ttta teaaaege tegetc agca tc tgg taac ttatacact tcagg tcaa 
tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 
aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctcLaa 
ggtgcaatcttacaaacgtcacaaggtgcatacggacacgtagcatacgttgaaggtgta 
aacagcaatggttcaatcagagtttcagaaatgaactacggtcacggtgcaggtgttgtc 




acttcacgtacaatctctgcgagtcaagctgcttcatataactatattcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgcaattgatgatgtctcacaagaaaaactaaatacttggttacgaaaacctgataag 
ttttacgtgaa tatta tcgagctttcgaaagacttatattacaagtctggtgaatatcgt 
agcttacttaattactttattgatatggctc'gtttctattatgtgattgatccattgttt 
agcagcgatagtaagatgagcaaggagaaagtcaaaaaagacctctctaaaatatcttta 
caac ttaa taaaa tgaat t taaaacatgagt tagc taaaatt tacaaaaca tg tgtac 1 1 

gaagatattttctttggttatgaaatcgaagataaagacaattacttcatgttaaaactt 
gatccaaagtattgtaaattagttggtatctctgacgggatgtatacatatgctttcaac 
ctgtcctattttgacggtaatttagatttattaaaaacattcccagaagagtttcaaaga 
gcatatttagaacgctctattgataagcaagctgacttaaattggtttattccagacttc 
actaaatcagttgttttcaaaattaatgaagacgatectactattttacctccattttct 
acaatgtttgaacccctattagatttaaacgattataaaaagcttaaaaaagctggagct 
aaaattaat aac tacatQ t ta ttacatcaaaaagtcrccaatcrca taataa torcaaa taaa 
gattatcaagctgataacttcgcaatctcagctgaggcaatggactacttcagcgagtta 
gttaacgaaaacttaccagatgaaattggttctatcgtttcccctatggaagttaaccct 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aacgcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactcagttcgtaaagatgagttattcgtaattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatcgtagccaaaaatcaatggagaatttct 
ctattaaatgtaactggaatgagtgaagatacttacttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
ttatctcaaagtttagaattagaaaacaatatcttagatttagatactaatttaatacct 
c t tgc tag ttc tea tac tgg tgg tt taaa tac tgc tgt tgaacaaacaaaaggaaaaata 
gaagactctggtggcagacctactaaagaaactaaagacttgtctgatagcggacaagca 

aatcgtgactctagtaattctgagacaaaatctttagaaggtggtgacactaataatgaa | 



» 
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358. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa . 

gctgctgaaatgacacaatcatcatcagattctaacgaacagtcacaacaaacagaacaa 

gtcgaacacaaagaagatacaactcatttatcttacgaattgaatcaagagggtgagaca 

gcgagccaatcaaagactagtcaagagaatcaatctgatggcaatgtacaaaaaaagagt 

aatcaaatacaacaagattcaacacaaacgtcaccattaaatgaccaaaaacaaacttca 

atggaacaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 

aaaggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaa 

acagaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaag 

caacacccatctgatcaaactc aagactcatct tcaaaaggaacacaacc taaacaatca 

cagtctatagaagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaata 

ggtaacacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaact 

tcaccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagct 

caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaa 

gatgcattcagcatgtacccaaattattggggtggtactaaatataacgtgaaacaagaa 

cttacaaaattaggttaccgagttcacgaagccaatgtaggggcatttagcagcaattat 

gaccgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagca 

catgctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcatcatgcctgat 

tgggaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgc 

ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 

rrrr tretl* a f+frcrtr z±Y 71 t"^.sj t*f* t* ?t rtftna^rrrtsi faaira t" a t*s» ^nrt1~ rr ^r* rrtsk t" ha^ 1 1* 
yijuyy uawy y wn.s.wyav,ii, wiuuwioayy v»y y cit. cuy cxwcicmciL-yy ty u> L-civ^y ciu L>a.i» u 

acat taggaacgcctcataatggcacacc tgctgcagata a actagggtcgac taaat tt 
at baaaga tacaa 1 1 aa t agaat tggaaaaa t tggtggaac taaagcgc tcgat ttagaa 
ctaggtttttctcaatggggcttcaaacagcaacctaatgaatcatatgctgaatatgca 
aaacgtatagcgaatagtaaagbttgggagactgaagatcaggctgtaaatgabttaaca 
actgctggagcagaaaagbtaaaccaaatgacgacattgaatccbaatabcgtcbabaca 
tcatatacaggtgctgcaacacatactggaccattaggcaatgaagtgccgaatatbaga 
caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 
agagtaaatgatggcatagtacctgtgtcttcrttcactacatccaagtgatgaagcattt 
aacraacra tacrata taa taaacc taacaac taac aaacrcrta tc tacrcaacr taacraccccrt a 
caatatgattgggatcatctagatttagtcggcttagatactactgattataagcgaact 
ggagaagaattaggtcaattctabatgagtatgataaataabatgttgaaagbcgaagag 
ttagatggtattacacgtaag 


359. 


mknf skfaltsiaaltvaspl\mtev^kd3wsatgpriidakvtqesqat^alkelpksen 
ikJdiykdykvtdtekdnkgf thytlqpkvgrityapdkev^^ 
vqpdakvaiskesatdkafeaikidrqkaknlksdvik^ 

sp kisbwnvkidae tgqyvd3clxunikeaa t tgtgkgvlgdtJcqininsvsggy tlqdl tor 
qg 1 1 g aynyd an t gqay Ijnqd^dknfvddeqr agvda^ tydyykn t f gr esydnq 
gspiis i ahvrinf qgqdnjrnxiaawigd]OTi^dgdgrt f t alsgandwahei thgvtqq 
tanlvyrsqsgalnesf sdvfgyfiddedf I^edvyt^gvggdalrsmsnperfgqpsh 
nmdfvytnsdnggvhtnsgipnJcaayat irsigfcqrseqiyyr al tvyl tsnsdfqdaka 
slqqaafdlygdgiaqqygqawdsvgv 


360. 


msknsatl vimf 1 i tllpi f qyqas ahatleks tpqqqgvi kdkpeaiklefinepvntky 
ss vfcl f ddkgkkikdlkpi ttgwsqtwf sseqivngt^tiewntvsadghevgdt f ef s 
vgkvrlkm 


361. 


mkklktis tl vaglgi af lghtthadaaennnqqqs tynys ttevs fsnsgnlytsgqct 
wyvydktggkigs twgnanswa t aaqaag f tvnn tpeegaimqs s ega f ghvaf vesvnn 
dgsi tvsenuiydggpf ais trti saseassynyihln 


362. 


mkkia tatiatagi at faf rilihdaqaaeqimdgynpnc^ysygytytida^gnyhytwkg 
nwsrodrvntsvnynnyiuxynYY*^^ cr 
asys tsssnvhvttt^apssngvBlsnarsasyrilytsgqctyyvfdrvggkigstv^a 
miwanaaarsgytvimapakgailqtsqgayghvayveg^nisn 
tsrtxsasqaasynyih 


363. 


letxkkapvnedflnyiknyadvrniplsre^ 

f yvniielskdlyyksgeyrsllnyf idmar f yyvicfcl f s sdskmskekvkkdlskisl 
qlnknmlkhelaJciyktcvledif fgyeiedkdnyfmlkldpkycklvgisdginytyafii 
lsyfdgnldllktfpeefqraylersidkqadlnwfipdftkswfkineddptilppfs 
tinf ep 1 1 dlndykklkkagakiimymllhqkvpmhdoankdyqadn 
vnenlpdeigsivspmevnpikldrddktdkvl eat rdvynas gvs s £ i fnndkns tggl 
tysvrkdelf vi n f yrqyerwlnrkirygnivaknqwrisl Invtgmsedtyleqltksg 
tfnffivTfvri h<TJ<fvht IsrrglpT ^nnil dl dfnt IpT rissbt r T r r.1.ntavp t crtk f Tk:i 
^dsggrptJcet^disdsgqanz^snsetksle^gd trine 


364. 


vgwsii tgi ti tvsgqhaqaaeratqsssdsneqsqqteqyehkedtttilsyelnqeget 
asqsktsqenqsdgnvqkksnqiqqdstqtsplndqkqtsmeqqskdnhvtpnsrqdtyp 
kgqnqddkgkqqfkdnqlisqtehqpntqnqnndqdssdWaqhpsdqtqdssskgtqpkqs 
as iGdrdktvkaosskvhki antktdktvktncrkkcrtsl tsnrwksko tkhi nal taa a 
qyknqypwf vhgf vgl vgeda f smypnywggt kynvkqel tklgyrvheanvgaf ssny 
drave lyyyi kggrvdygaahaakyghkxygrtyegajipdwepgkkihlv^ r 
lmetif 1 rngnqee idyqrqyggtvsdl fkggqdnmvs ti ttlgtphngtpaadklgs tkf 
ikd t inrigkiggtkal dl elgf sqwgf kqqyuesyaeyakrianskvwe tedqavndl t 
tagaeklnqrattlnpnivyt sytgaathtgplgnevpnlrqfpl edltsrviggddnknv 
rvndgivpvssa lhpsdeaf kkvgmmnla tdkgiwqvrpvqydwdhldlvgldttdyJcrt 

geelgqfymsminnmlkveeLdgitrk ! 


365. 


tcaataaggtgctt tc t aaagaat tt ttc tccccatgtcc aatc tataaataaatct ttg 
gttaaaaattgcgacacaaccattctcattcgattatgcataaaaccagtttgtgtcaab 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 

guuucaggatacugcgticautaacacataa i 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaattaacattggtacgaaaaatggactcacacgtcttgggcctttatccattaatt 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcgatctgcagtattttcat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcabttgct 
aacttggcataa 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacccggt 
tgtgcaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 
tcac t c 1 1 1 1 cgatg tcgccaa 1 1 gggaac a tcac 1 1 1 tgaaag t tg t tg t 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
1 1 tgtt tea tcgat taaacc t aat tctt t agctaatt tgacacgtaatgcacc taaac 1 1 
tgtgc a acgaca 1 1 tggt t tg tc tgcaacaaac a 1 t ac t aaa tcaccaac 1 1 caacacca 
gttaatgtaagtaatgtttcaacattttctgttfccaaagaaacgtccaattggacctgtc 
aaaccatcttccacaactttaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccacatgggcaatataatcat 
caatatcaacatcactacgtaacgctagcaaatgctttt 


371. 


atgaa tgaagcatc taatt taat c ttaacca tgccaaa tgaa tccaaagccgcaac taaa 

auayCaaagaLLaagCCgccaaLCaC 

acq 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcttccaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 
gc ta tgtctaccgccaatacatacgcacc t ta t 


373. 


cctggcgctattgtttcaggtccgtattctgttaattcattaatcggatcttttgtaatc 
tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt 
gtcgttattgtcttctcacctttttgtccttctcttgttactttfctctgtccctggtgct 
aaatccggattaaatttacgttctttcttgaatggaatctcttcaacttttttttctaat 
tc tgttattgtt tttggcgcttctggtgtaaaagtaaactctgaac c tt tcaagtcagt t 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaacctacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccatttgtaccaaat 
ggatttgat&atgctgcaggtaattcgatgccaattggtttcacaagtccgcgtaaattc 
gctgagaatcctgatgcaacaaaggctacggcgataaaatattcagctaatagagcccaa 
ccggcaacccatccaaaaaat tcaccaaa taatac at tgac cc aagaa 


375. 


ga tgtgttgaaac tgagt tcaat taaat tatatgt t tttat tatacac 1 1 1 1 tgacatat 
tttttaaatttaagaatgcgaagatttttaacatttctgatgctagctttctttttcatc 

ataccaa tccgaaccgac t tgttgatatatat tttgcaa 


•J f o » 


n-Lan,auLy <^cLcta.L.cxv^ L.y will uaay i,ij(,aLaaaa9 LLLtjaCuay uuyyaatwtCaauu 

gctactac ttt tt taaacgtcgcctgcggatt ttcaaaaatacgfccgcgc taact 1 1 tea 
atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 
agttcatcgccgccttcaatattgaatgggcaatctcgatctaaccagattggaatattc 
gcatc tt taaatc tagga 


377. 


gaagtcttggccattcccttgagtaaacatgaagccccagccatctgctcctgttgtatt 
accttggttgttgtttgctactggaacagtaattgtaaagtctttattaaaatctatttt 
atcattatattc taa 


378. 


sircflknfsphvqsinkslvlmcdtt^lirlcikpvcviisiiaa^mgnpvcpBMialk 
sas f cdhf icrylglkawyevsgycvint 


^ ft A 

379. 


llhhlvlllilsqlilaqlpyqeltlvrJandshvlglyplivyvqfqpafpyl^^ 
fdlqyfh 


*v jt r% 

380. 


daplglipgvtf3aidvpnfsviiirlBrgeqttpslqpaafanla 


381. 


yikplclpif lpssvii spgcagkycdknvlkf f spikqmpves f flavtspcssairrt 
slf smspigni tf escc 


382. 


rfasssysimgq^vtiikkfofvssil^nslanJLtriia^ 
vnvsnvs t f s vskkrpi gp vfcpsst tl thanp lap 


383. 


rqrpvhvfpkniinphgqynh<^ghhyvt 1 anaf 


384. | 


miieaBiailtn^eskaatId.aJci}qppitgagiqirflcklt 


385. 


ilsaals tpallnntsi lpncs fmsdtks ttccslals tlyaf alspll 1 lis tvsdtas 
amstantyapy 


386. 


pgaivsgpys vnsligs fvi s s f gspl 1 i i tpvngf f svgwi vf sp f cpslvtfsvpga 
ksglxarsf Ingisstf fsnsvivfgasgvkwosepfJcsvlicjDpfafip 


387 . 


11 tf iavfcptmtnki i an tfkitki f s iraasdiprdsnnavnki t iaaiisikppfvpn 
gfdnaagnsmpigf taprkfaeripdatkataikysanraqpattipfcQspnntltqe 


388. 


dvlklssilclyvfiihfltyfliiljnnrxfltflnaafffifgnL^^ 
ipirtdlliyilq 


389. 


sii vntvskc ikvrlvgisiatt flnvacgf ski rranf siacadvrsetpiaktsldkt 
sssppsilngqsr snqigi f aslnlg 


390. 


evlalplskheapaicsccitlvvvcywnsiickvfikiyfiiif 


391. 


cgttgcacaaagctgaatgttaaaaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacaccaccaaacataaataggaagaagccacatgcaatggcagctgcaaag 
aaattcgttaaaaaagaatattgtaatgatgcatgctgtaaa 


392. 


rctklnvknac^pamtaiqqsdatppninrkkpha^aakkfvkkeycndacck 



393. 

• 

• 


atgactaataaaagagaagatgtccgcaatatagcaattattgctcacgttgaccatggt 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtattaatattttggatacaccagga 
catgcagactttggtggagaagtagaacgtattatgaaaatggttgatggggttgtctta 
gtagtagatgcgtatgaaggtacaatgcctcaaacacgttttgtacttaaaaaagcgcta 
gaacaaaacctgaaacctgttgttgttgttaataaaattgataaaccatcagcacgtcca 
gagggtg ttgtaga tgaagttttagat t tatt tattgaat tagaagcaaacgatgaacaa 
ttagaattccctgttgtttatgcttcagcagtaaatggtacagctagcttagatcctgaa 
aagcaagatgataatttacaatcattatatgaaacaattattgattatgtaccagctcca 
attgataacagtgatgagccattacaattccaagtagcattgttggactacaatgattat 
gttggacgtattggtattggtcgtgtattcagaggtaaaatgcgtgtcggagataatgta 
tcac taat taaat tagacggtacagtgaaaaact tccgtgtaac taaaatc tttggttac 
1 1 tggat taaaacg tttagaaat tgaagaagcacaagc tggagat ttaat tgctgt t tea 
ggtatggaagacat taatgttggtgaaac tgtaacaccacatgaccatcaagaagcattg 
ccagttctacgtat tgatgagectae tc ttgaaatgacatt taaagttaacaattctcca 
tttgctggccgtgaaggtgactttStaacagcacgtcaaattcaagaacgtttaaatcaa 
caattagaaacagatgtatctttgaaagtttctaacacagattctccagatacatgggta 
gttgctggtcgcggxgaattgcatttatcaatccttattgaaaatatgcgtcgtgaaggt 
tatgaattacaagtttcaaaaccacaagtaattattaaagaaatagatggtgtaatgtgt 
gaaccatttgaacgtgtgcaatgtgaagtgccacaagaaaatgcaggtgctgttattgaa 
tcattaggtgcacgtaaaggtgaaatggttgatatgactacaactgataatggacttaca 
cgtttaa tctttaatgtaccggc tcgtggtatga ttggttatacgac tgaat ttabg tea 
atgacaagaggttacggrtattattaaccatacatttgaagaatttagaccacgtattaaa 
gcacaaa ttggcggtcgtcgtaatggtgCattaa t ttcaatggatcaaggt tetgeaagt 
acttatgccattttgggacttgaagatagaggtgtaaacttcatggaacctggtactgaa 
gtttatgaaggtatgattgttggtgaacataatcgtgaaaatgatttaactgttaacatc 
ac taaaacaaaaca t caaac taacgt acg t tc tgcaacgaaagaccaaacacaaacaatg 
aatagaccgegtat tctaacattggaagaagcgt tacaattcattaatgatgatgaac tt 
gttgtggttacaccagaaagtatacgtttaagaaagaaaattttaaacaaaaatgttcgt 
gaaaaagaagcaaagcgtatcaaacaaatgatgcaagaaaacgaa 


394. 

♦ 


gtgcttaggagtgatt tttatatgtc t feat tcca ttgttagagt ttcaaaagt tan a tct 

ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 

gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 

aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 

agaacagacgcgattaaacacattgatggrtttaattacatcagacaatgatttctttgat 

aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 

gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 

atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 

ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata - 

agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 

acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 

tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 

tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 

ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 

ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 

gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 

r*r*fi ft J3^nt*_tt Rri f-fTcrt" ht*Rtrr t ^cTrrHRr^nttt^/?rr^ t"_^H^ ^^p^^ t^rr^^i ^nfarraa a hir^A 

gaacaggaacagcaacaagaacaacaaaagaatcaaaaacgagatagaggtatgcactta 


395. 


mtaitaedvrniaxiahvdligkttlvdel Ikqsgif renetrvderamdsndierergi til 
aknt avdykgtrini Idtpghadf gge ver jjokinvdgwlvvdaYegl 
eg^l]q?vvvvnk±dkpsarpegvvdevldJ.fie^ 

kqddnlqs lye t iidyvpapidrisdeplqf qvalldyndyvgrigigrvf rglanrvgdnv 
s likldgtvknf rvtki fgyfglkrleieeaqagdliavsgmedinvgetvtphdhqeal 
pviiAQep uxt3iuui.j\.viJxi&£/i.cLy x tfy utv ucu. vj,xvj,Qx xnqqj. etuVSlkvbuuQSpciuwV 
vagrgelhl s ili enmrr egyelqvskpqvi ikeidgvmcepf ervqeevpqenagavie 
slgarkgemvdratttdngltrlifnvpargndgyttefmsmtrgygiinhtfee 
aqigcprrngal ismdqgsas tyail gl edrgvnf mepg t evyegmivgehnr endl tvni 
tktkhqtnvrsatkdqrtqtnuixpri 1 tleealqf iad^elvvvtpesirlrkJci Inknvr 
ekeakrikqmmqene 


396. 


VUISDFYMS YS IVRVSKVKSCHOTTGIQKHVQRENNNY^ 

NFNNI^IDEKIEQNYTGKRKXRTna.IK^ 

EYGKDI^LYATVHMDBKTPHttHYG^ 

GYDLBRGQSRQVTNAKHEQISQYKQKTEYHKQEYERESQKTDHIKQKND 
TLKKPIWPYEQETE^GGLFSKEIQETGNWISQKIJFNEFQKQIKAAQDISEDYEYIKS 
GRAIJDDKiaeEIREKDDLLNKAVERIENADDNFNQLYE 
ERVIX33OT'FAERVNKL1^DEPKLNGLAG]^ 




acgac t g u ngaagaaagacc caacacagcc aaag t c gaca t tt taggggtcgat 1 1 tgat 
aa tac aacaa t g 1 1 gcaaa tgg ttgaaaat a t taaaaec 1 1 1 1 1 1 gcaaatcaatcaacg 
aataatctttttatagtaacagccaaccctgaaatagtgaattacgcgacgacacatcaa 
gcgtatttagagttaataaatcaagcgagctatattgttgctgatgggacaggagtagtc 
aaagcttcgcatcgtttaaagcaacctctagcgcatcgtatacctggtattgagttgatg 
ga t gaa t g 1 1 tgaaaa t tgc tcatgtaaa tcatcaaaaag ta 1 1 1 ttgc taggggcaac t 
aatgaagttgtagaagcggcacaatatgcattgcaacaaagatatccaaacatatcgttt 
gcacatcatcacggttatattgatttagaagatgagacagtagtgaaacgaattaaactg 
tttaaacctgattacatatttgtaggtatgggattccctaaacaagaagaatggattatg 
acacatgaaaaccaatttgaatctacagtgatgatgggcgtaggtggttctcttgaagta 
tt tgc tggggct aaaaagagagegee tta tatctttagaaaattaaacattgaatggata 
tatagagcattaatagattggaaacgtattggtagattaaagagtattccaatatttatg 
tataaaatagccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


mtveersntakv<Ulgvdfdnttmlqmveriiktffanqst^mlfivtan^ 
aylelinqasyivadgtgwkashrlkqpl ahripgielmdeclkiahvnhqkvf 1 Iga t 
neweaaqyalqqrypnis f ahhhgyidlede twkri kl fkpdyi f vgmgf pkqeewim 
thenqf e s tvmmgvggs levf agakXrapyi frklniewiyral idwkr igr lksipi fm 
ykiakakrkikkak 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgctttaatc 
tc t aata taaatgtagacaatcaggaaaaacagaataatgtaaatcaagc tg t tcagcc t 
caaaataatactaatgaaacatcaaaagtaccggctaattttgtcaaattgaatgatatt 
aaaccaggtgatacttctatacaaggaacaactttaccaaatcaatttatactattaact 

attgataaaaaagatgtgagc tcagttgaagattctgacagcagc tttgttatgtctgat 
aaagatgggaattttaagtatgacttaaatggtcgcaaaattgttcataatcaagaaatt 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
ac t t caac tgaagaag ttggtgc tgaggaagaaagtacagaagc taaagc tacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcaccaagtttttatcgaacctattactgaaggttcaggtattattaaaggccafcacc 
tctgtaaaaggtaangttgctctatctattaataataaafcttattaactttgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
attgatgacaaaggatactttaattttgacttcaaaacgaaacgtttcgatgatttagag 
ttaaagaaaaatgatgagatctcattaacatttgcacctgabgacgaagatgaggcattg 
aagtcattaattttcaaaactaaggtaacgagtttagaagatattgataaagcagaaact 
aaatatgaccatactaaagtggaaaaagtaaaagtattgaaagatgttaaagaagattta 
catgtagatgaaatttacggaagcttatatcatacagaaaaaggtaaaggtattcttgat 
aaagaaggtactaaagtaattaaaggtaagactaaattcgcaaatgcagttgtgaaggta 
gactctgaactaggtgaaggtcaagaattccctgratttgcaagtcgatgraaaaggtgaa 
ttcagctttgatgtagatcatgctggatttagattacaaaatggagaaacactaaacttc 
acagtagttgatcctattacaggtgaattattaagtggaaattttgtttctaaaaacata 
gatatttatgaatctcctgaagraaaaagcagatcgtgagtttgatgaaagaatggaaaac 

acac c tgcata tea t aaat t acatgg tga taaaa t tg tegge tacgatac taaeggae tc 
ccgattacctggttttatccattaggtgaaaagaaagttgaacgtaaggcaccaaaatta 

gaaaaa 


400. 


mseiiflclr3cmkvglvsvaj.tinlyiiatmgqaeasenqn 

gnJjCDCLS.ft.Vi.'f*' 11 ^" K 111111 J Vi J *a L -* *— " vUXyiiv^i.xJkA wuaauvodvwoudo *- yiudv* 

kdgnfkydlngrkivlmqeievBSS<^pylgddeedeeveetsteevgaeeestea3catyt 

tpryekayeipkeqlkekdghhc^fiepitegsgiikghtevk^^ 
aiiggpnkeeaksgsegiwmpiddkgyfnfdfktkrfddlelWcndeisltfapddedeal 
ksl i fktkvtsl edidkae t3^ydh.tkvekvkvlkdvkedlhvdeiygs lyhtekgkgi Id 
kegtkvikgktkfanawkvdselgegqefpdlq\rdxkgefsfdvdhagfrlqngetlnf 
tvvdpi tgell sgnf vsknidiyespeekadref dejanentpayldcliigdkivgydtngf 
t5i twfvblaekJcver kapkl ek 


401. 


gtctatatgctatcaagtaccaggtttattgttaggtggtacaacaattgtaataagtcc 
actaatatcattaatgaaagatcaagtggatcaattaaaagcgatgggaattcaagctgc 
ttttttaaa 


402. 


vymlsstrf i vrwynnenks tni inerssgsiksdgnsscf fk 


403. 


tttaaatataaaaaaaacagaaaaatacctagtattatgatgcaacaaattaaaattact 
atactatattcatatttaacgataaataaatgggaataccttcttaacataacaccaaat 

a o *r a r*<*t- a rrr. r* H mrr* r*s» a a « « rrfl a f* t* rra t" +* f* a rr<"*^ iTf* f ^ ^f*fl r* t" Cf t" t* f 
cLiiy ctt-Cy L-ciCJ u tec t^Cwav> y ov.cipQQQyciu l> t*y atti< uay *»» k^y l. uub^bb (»y v. w u 

aaagtttcaaaatctttttcgctgattttgacgtacttttttggaatcagccaattaatc 
attgggaaaaagagtgctaaccatgtacttactaaatcaatcatcaaatattcatctttg 
tatttgataattctatatttgggattcttattaatattttcagtttcacaaagcaatgtc 
tccacttcttttcaattggtfcttatat 


404. 


fkykknrkipsimniqqiki ti ly syl t inkwey 1 Ini tpnktvlp a tgqkel ilavf traf 
kvsks f sli 1 tyf f gi sql iigkksanhvltksiikyss lyl iilylgf Hi f svsqsnv 
stsfqlvly 


405 


ggaatgaaaatgatttcgatttccgatgaaatcaattgtttaatttgttgcaattgtgta 
gggttatgt tc t tt tatttcttctgc taagtatattttttggatttccatttc t tctaac 
actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 
cga 


406. 


gntai sisdei^cliccncvglcsf issakyif wisis s 




407. 


tttgaagctacaaaggtaccgcataatggcagcacattaattaacaatgcgctaaacttt 
aa tgaggege tgatttgc ttgtc 1 t taaaagtcaacat agcac tgataa ttcc taaaat a 
gctactatacgtggaatt^tcatgctcggatactgcggtatetgtaagaaagcaccaaga 
cctgctatcacaccacatactaacgcaatatatagaaattgcttcaaatcattcactcct 
aaattgt tat tacac tattacaca 


408. 


featkvphngstlinnalnfnealiclslkvnialiipki^ 
pai tphtnaiyrnc £ks f tpklllhyy t 


409. 


atgcttgctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagatacc 
atgacacgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacact 
gtcatccagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcga 
gatacaaacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaat 
gaaatttctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgac 
agcagtc ttccc 1 1 taaaggtt t tgetgeagcaatgat tgcaatgagtt tct tatat tta 
caaggtggtagattgattgatgttttaactgcgatattagcaggtagtctaggataccta 
gtcactgagattttagatcgtaagttacacgcacagtttatcccagaattcattggttca 
ttagttattgggattatcgccgttattggacatacacttattccaacaggtgacttggca 
actattatcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaata 
caagatttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggtt 
actgcgtttggcatcggtgctggcgttggtagcgtattaattttagta 


410. 


mLaaril lesgaegtrvedtratriakklgysesns f vtntvigf tlhses £pri f ri tsr 
dtnl iki sqankisrqi tnnei slaeaktqlekiyvakrdsslp £kgf aaamiamsflyl 
qggrlidvltailagslgylvteildrklhaqfipefigslvigiiavightliptgdla 
tiiiaavrapivpgvl i tnaiadl f gghmlmf ttkslealvtaf gigagvgsvlilv 
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411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
tatctattttggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
gttagattaccgagattattagaagcattgttgacaggtatgatattaactgttgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagctttacattaggattggca 
agcggcgc taca 1 1 tggt tcaggat tagca t ta tttt taggt t taacaacgttatggat t 
cctgtattttcaataacatttagtttgataacattaataactgtattagtcattacgtcg 
gtattgagccaaggctatccagttagaatcttaatattaagtggtttaatgattggtgcg 
ttattcaattcacttctatattttttgattttattaaaacctcgcaaattaaatacaatt 
gccaattatctgtttggtggttttggtgatgcagaatactcaaatgtatctataa tagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caattaggagaactaaaaagtcagtcactaggcttaaatgttcaattgattacatatatc 
gcgttatgtatagcttctatgataacggcgataaatgtcgcatatgttggcatcattgga 
ttcattggtatggtgataccgcaactcattagaaaatggcagtggaaacaatcattagga 
agacaattggctttaaatattgtaactggaggacaaataatggttatggcagattttatt 
ggtagccatatattgtcaccagtacaaataccggcaagtattatcattgcattaattggt 
ataccagtg ttatt t tac atgctaatatctcagtcgaaacggt tacac 


412. 


mt f nkvl l'swivil ii ttsiylfwql gdindvf nqs irlinvrlprll eall tgmil tvag 
lif qtvlnnalads f blglasgatf gsglal flglt tlwipvf sit f sli tli tvlvi ts 
vl sggypvrililsglmi gal fns llyf 1 il Ikprklnti any 1 f ggf gdaeysnvsiia 
i t f iial f gi f i iliigllcllqlgelJcsqslglnvql i tyialc iasmi tainvayvgiig 
figntvipqlirkwqwkqslgrqlalnivtggqiinwmadfigsM 
ipvl f ymli sgakrlh 


413. 

• 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 

gttgcatc tgtagcaattagtacac ttttat tattaatgtcaaatggcgaagcacaagca 

gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 

agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 

gta t c taataaagaagt tgaggccc c tac 1 1 ctgaaac aa aag aagc taaagaagt taaa 

gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 

acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgcaataaaagac 

aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 

actcaacagttttatcattatgcaagttctgttaaacctgctagagttattt.tcactgat 

tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 

tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 

gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 

cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt • 

tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 

ccatataaaaaagcgaaaacactagaaagacaagtt tatgaat taaataaaat tcaagat 

aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct 

ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 

aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 

tctatgatggatacttttgttaaacaccctatt^aaacaggtatgcttaacggcaaaaaa 

tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgttagaactataagcaaagatcrctaaaaataatactagaacaattattttcccatat 

gttgaaggtaaaactctatatgatgctatcgrttaaagttcacgtaaaaacsrattgattat 

gatggacaataecatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 

aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 

cctagcaaaccaacaccatcacctgttgaa a aagaatcacaaaaacaagacagccaaaaa 

gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 

aaagacaaaacgcc tgc tacaaaaccaactaaaggtgaagtagaatcaagtagtacaac t 

ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactgcttcatcaaaa 

acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 

ttacaaaaagcaaacattaaaaacacaaatgatggacacactcaaagccaaaacaataaa 

aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 

agaaaacgtaaaaac 


414. 


M^C&KEFKSFYSIRKSSLGVASV^ 
SPUWSEKAPETKPVANAVSVSNKEVE^^ 
TYPILI^ELR£AIK2TPAIKDKDHSAPNS^ 
SKPElELGLQSGQFWRKFBVYEtaKKLPIKLVSYDTVKDYAYIR^ 

HFNKKEEKYD YTLMEFAQPI YNSADKFKTEKD VTKAEKLU^ YKKAKTLERQVYKT.PJKIQD 
KltPEKLKAEYKKKLEDTKKALDEQVKS AIT tl^I>rVQPTNEKMTDLQiyrKYVVYE SVENNE 
SMMDTFVKHPIKTGMLNGKKYMV^ 
VEGKTLYDAIVKVHVKTIDYIXSQYHVRIVD^ 

PSKPTPSPVEKESQKQDSQKDDNKQIfPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 
PTKWSTTQNVAKFITASSKl^KDW 

NTQENKAK5LPQTGEESNKDMTLPLMALLALS SIVAFVLPRKRKN 


415. 


atgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagacggagggaaaaag 
accgctgcctttagtaatattgagtatggtggacgtggtatgtcacttgaaaaagatatc 
gaacattcaaatacgttttatcttaaaagcgacattgcagttattcacaaaaagcctacg 
ccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtgattaacgaagct 
tattttcgtacaccttcaacaactgattacaacggcgtttatcaaggttattatattgat 
tttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataatattcatgaccat 
caagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgtttttaatgattcgt 
tttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaagtattttggaag 
agatataaagataatattaaaragtctataacagttgatgaaatacgaaaaaatggttac 
catattccttatcagtatcaaccaagattagactatctaaaagcagttgataagttgata 
ttagatgaaagtgaggaccgcgta 


416. 


mjiypngkpyrknsaidggkktaafsnieyggrgm^ 
pvx^vnvnypkrskavineayf rtpsttdyngvyqg 

qvehmknayqqkgiv£liair fktldevyllpyskf evf wkrykdnikxs i tvdeirkngy 
hipyqyqprldylkavdklaldesedrv 
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417, 


tcgatatatctagataatgcggcaacgacgaaagcatttgaagaagtgttagatacttat 
ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 
gcaaatcaattactacaacaagcaaaaacccaaattaatgcaatgattaattcaaaaaca 
aa ttatgatgt tgtattcactagtggtgcaac tgaatccaataatct tgc 1 1 taaaagg t 
attgcctatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 
tccg ta t tagagg t tgtaagatatt tggaagcacacgaaggatttaaagt taaatatgtt 
gatgtaaagaaagatggcagtattaacttagaacacttcaaagaattaatgtcagacaaa 
gtcggtttagtaacatgtatgtatgtaaataatgtaactggacaaatacagcctattcca 
caaatggctaaagttataaaaaattatcctaaggcacattttcatgtagatgcggttcaa 
gcattcggcaaaatttcaatggafcctcaataacatagatagtattagtttaagtggacac 
aag tttaatggt t taaaaggacaaggcgtcttac ttgtaaatcacattcaaaatg ttgaa 
ccaactgtccabggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 
aatgatattgcaatggttaaagcgatgaagatagctaatgaaaactttgaagcattgaat 
gcatttgttactgagttaaataatgacgtccgtcaatttttaaataaatatcatggagtt 
t atattaatcc ttcaac t tcaggttcaccat tcgt t ttaaa can cage ccccc eggegea 
aaaggtgaagtat tagt taatgc 1 1 1 ttcaaaata tgacat tatgatatc tacgacaagt 
gcttgttcatctaaacgtaataaattaaatgaagtattggctgcaatgggattatcagac 
aaatctattgaaggtagtataagattatcatttggggctactacaactaaagaagatata 
gcgaggtttaaagaaatatttatcatcatttatgaggaaattaaggagttgctaaaa 


418. 


liyldnaat bkafeevldt^lkvnqsmyynpnsplikaglqanqllqqaJctqinaiTiiri skt 

nydvvftsgatesimlalkgiayrkfdta^ 
dvkkdgsinlehfkelmsdlc^lvtcmyvimvtg 

af gkismdlnnids islsghkf ngl kgqgvl Ivnhi qnvep tvhgggqeygvr s gtvnlp 
ndiaravkamkianenf ealnaf vtelnndvrxif lukyhgvyinss tsgspf vlnis fpgv 
kgevlvnaf skydimis ttsacs skrnklnevlaamglsdksiegsi rls f gatttkedi 
arfkeifiiiyeeikellk 


419. 


atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattttaagtagt 
agtagtttagggcttgcaacgcacacagttgaagcaaaggataacttaaatggagaaaaa 
ccaac tac taat ttgaatca taa tataac ttcaccatcagtaaafcagtgaaatgaataac 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacaga t tcaaaaccagacccaaa taaccaaaacccaag tccgaat cc taaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 
gataaaccaaagccaaatccggatccaaaaccagatccagataaaccaaagccaaatccg 
aatccaaaaccagaccctaataagccaaatcctaacccgtcaccagatcccgatcaacct 

ggggattccaatcat tc tgg tggc t cgaaaaaty g y y y y acatggaacccaaatgc ttca 
gatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatcccaacgactcttagccttggcaaatggggcttacaagtat 
aatccgt^tatttt^aatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacattt^taatattattcgaaaacaaaatttcagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattactttagattccaatatttcaatccattgaaatcagaaagg 
tactatc^taatut^gatgaacaagcacccgcatcaaccaccyy ugaaatcggat.caa.tg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgcat 
gaaaaa^acgattttacagtagttaaaaaacaagaagataataagaaaagrtgcgtcaact 

gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatcacg 
c tat tc t ta tt tgtaaagcgaaataaaaagaaaaataaaaacgaat cacagcgacga 


420. 


msyhwfkkmlls tsil ilssssl glat^tveak^lngekpttnlnlmitspsvnsemnii 
netgtphesngtgnegtgsnsrdanpdsnnvkpdsniiqiips tdskpdpnnqnpspnpkpd 
pdnp kpkpdpkp dpdkp kpnpdpkpdpdnp kpnp dpkpdpdkpkpnpdpkpdpdkp kpnp 
np kpdpnkpnpnp spdp dqpgclsiihsggs kngg twnpnas dg snQgqwqpngriqgnsqnp 
tgndfvsqr f lalangaykynpyi Inrpnkl gkdygevtdediyniirkqnf sgnaylng . 
l(jqqrayfrfqy£nplkseryyimlde<^ 
ekddftvvldcqednkksastayskswlaivcsnrni^ 
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421. 



atgagagataagaaaggaccgg taaataaaagagtaga 1 1 ttc tatcaaataaat tgaat 
aaatattcaa taagaaaa t tt acag t tggaacagcatc ta tt t taa t tggc tcac taatg 
tat ttgggaac tcaacaagaggcagaagcagc tgaaaacaata tt gagaatccaac taca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaagtagct 
gatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaaaatgta 
g ttgaa t c taccccaa t tacaa t tcaaggtaaagaacatt ttgaaggttacggaagtg 1 1 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaatgttggt 
aatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagattttagtaag 
gat ttcaat 1 1 taaagt tagagtggcaaataaccatcaatcaaataccacagg tgc tgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagt tcca tggacaaaac tgaaaagcaagc tggacaagg t ta t agaggatacggagc t 
tttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataaatgca 
aatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaagcgcca 
aaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaacgtaaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaataacgacaccaacactaaaaaatccattaactggagtaattattagtaaaggt 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacggacctgaa 
acaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagag 
gaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttagaccaccg 
gtcgatagcgtaacaaaatatggacc tgtaaaaggagac tcgattgtagaaaaagaagag 
attccattcgagaaagaacgtaaatttaatccggatttagcaccagggacagaaaaagta 
acaagagaaggacaaaaaggtgagaagacaataacgacaccaacactaaaaaatccatta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagttccagrgtt 
aaaccaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 

a 1 t agtaaaggtgaa t cgaaagaagaaatcacaaaaga t ccgattaa fcgaa t taacagaa 
tacggaccagaaacgataacaccaggtcatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaa t tccattcgaga a a gaacgtaaat t taatcc tgat t tagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacacta 
aaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaa 
gatccagttaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 
atctttgatccaaacttaccaacagatcaaacggaaaaagtaccaggtaaaccaggaatc 
aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaacggg tac acc agaaacaaaaacagtagaga taccgtt tgaaacaaaacgtgag 
tttaatccaaaattacaacctggtgaagagcgagtgaaacaagaaggacaaccaggaagt 
aagacaatcacaacaccaatcacagtgaacccattaacaggtgaaaaagttggcgagggt 
caaccaacagaagagatcacaaaacaaccagtagataagattgtagagttcggtggagag 
aaaccaaaaga tccaaaaggacctgaaaacccagagaagccgagcagaccaac t c a tcca 
agtggcccagtaaatcctaacaatccaggattatcgaaagacagagcaaaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatctaaaattgctaaagaatca 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgctggattaatgttattggctcgtaga 
agaaagaat . ~ 



422 . 



nurdkkgpvnkrvdf 1 snklnkys i r kf tvg tas i 1 i gs lmyl g tqqeaeaaerm i enptt 
lkdnvqskevkieevt_ikdtapqgveaksevtsri^ 

dvaevqpkssvthnaetpfcvrkarsvdegs fdi trdsknwes tp i tiqgkehf egygsv 

diqldqptdlgv^evtrfnv^esngligalqlknkidfsk^ 

gwgflfskgnaeeyltnggilgdkglvnsggfkidtgyiy^ 

f vknds s gnsqmvgeni dks ktnf lnyadns tntsdgkfhgqrlndvil tyvas tgkmra 
eyagktwetsi tdlglsknqaynf li tssqrwglnqginangwrartdlkgsef tf tpeap 
kti t elekkveeip fkkerkfnpdlapgtekvtregqkgekti ttp tlknpl tgvi iskg 
epkeei tkdp_e 1 1 e ygpe t±apg_def dpklp tge^ 

vdsvtkygpvkgds ivekeeip f ekerkfnpdl apgtekvtregqkgekti ttptlknpl 

tgvi iskgepkeei tkdpinel teygpeti tpghrde f dpklp tgekeevpgkpgiknpe 

tgdvvrppvds vtky gpvkgdsivekeeip fkkerkfnpdl apgtekvtregqkgekti t 

tptlknpltgeixskgeskeeitkdpinelteygpetitpghrdefdpklptgekeevpg 

kpgikapetgdvvrppvdsvtkygpvkgdsivekeeipfkkerkfapdlap 

qkgekti ttptlknpl tgeii skgeskeeitkdpinelteygpetitpghrdefdp3U.pt 

gekeevpgkpgiknpetgdvvrppvdsvtkygpvkgdsivekeeipfekerkfnpdlapg 

tekvtregqkgekt i t tp tlknpl tgeii skgeskeei tkdpvnel tef ggekipqghkd 

i f dpnlptd^ekvpgkpgiknpdtgkvieepvddvikhgpktgtpe tktveip f e tkre 

fnpklqpgeervkqegx^gsktittpitvnpltgekvgegqjpteeitkqpvdkivefgge 

kpkdpkgpenpekpsrptApsgpvnpimpglskdrakpng^ 

vanqekkraelpktgles tqkgli f ssiigiaglmllarrrkn 
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423. 


gtgaaaagcaatcttagatacggcataagaaaacacaaattgggagcggcctcagtattc 

ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa ! 

aacaatactacagtagaggaaagtgggagttcagctactgaaagtaaagcaagcgaaaca 

caaacaactacaaataacgttaatacaatagatgaaacacaatcatacagcgcgacatca 

actgagcaaccatcacaatcaacacaagtaacaacagaagaagcaccgaaaactgtgcaa 

gcaccaaaagtagaaacttcgcgagttgatttgccatcggaaaaagttgctgataaggaa 

actacaggaactcaagttgacatagcbcaaccaagtaacgtctcagaaattaaaccaaga 

atgaaaagatcaactgacgttacagcagttgcagagaaagaagtagtggaagaaactaaa 

gcgacaggtacagatgtaacaaataaagtggaagtagaagaaggtagtgaaattgtagga 

cataaacaagacacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 

aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 

aatgttgaaactcatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 

ggtcaagttatggcgacaggagaaataattggagaaagaaaagttagatatacgtttaaa 

gaatatgtacaagaaaagaaagat t taactgc tgaa t tatc tt taaatc tat t tattgat 

cc tacaacagtgacgcaaaaaggtaaccaaaatgttgaagt taaattgggtgagactacg i 

gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaca 

gc t aatggtcgaat tgatact ttaaataaagtagatgggaaat t tagtcat tttgcgtac 

atgaaacc taacaaccagtcgt taagc tctgtgacagtaac tggtcaag taac taaagga 

aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 

ttagctgaaagcgtatatgcaaagcttgatgatgtcagcaaatttgaagatgtgactgat 

aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 

caaagtaaaaattatgtaataaaatatgaagggtat tatgattcaaatgctagcaact ta 

gaat ttcaaacacacc 1 1 tt tggatat tataac tatta ttatacaagtaatt t aac ttgg 

aaaaatggcgttgcattttactctaataacgctcaaggcgacggcaaagataaactaaag 

gaacctattatagaacatagtactcctatcgaac ttgaat t taaa tcagagccgccag tg 

gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 

gaatatcatacagctgttgaaggtgcagaaggtcatgcagaaggtaccattgaaactgaa 

gaagattctattcatgtagactttgaagaatcgacacatgaaaattcaaaacatcatgct 

gatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggttactactgagtct 

aacctagttgaattfcgacgaagattctacaaaaggtattgtaactggtgctgttagcgat 

catacaacaat tgaagat acgaaag aa t a t acgac tgaaag taa tc tgattgaac tag ta 

gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 

aatcatcatatttctcattctggtttaggaactgaaaatggtcacggtaattatggcgtg 

attgaagaaatcgaagaaaatagccacgtggatattaagagtgaattaggttacgaaggt 

ggCCacLdd C<iy v-y y tact (_v_a.y uuau u Lyayy aay clt~ciu ay aay aatjauaaav.u^ ranri ta i— 

gaacaaggtggcaatatcgtagatatcgatttcgatagtgtacctcaaattcatggtcaa 
aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagtatgaacaa 
ggtggtaatatcattgatatcgacttcgacagtgtgccacatattcacggattcaataag 
cacactgaaattat.tgaagaagatacaaataaagataaaccaaattatcaattcggtgga 
cacaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 
caacaaacgattgaagaagatacaacacctccaatcgtgccaccaacgccaccgacacca 
gaagtaccaagcgagccggaaacaccaacaccaccgacaccagaagtaccaagcgagccg 
gaaacaccaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 
gctaaagaagaacctaaaaaaccttctaaaccagtggaacaaggtaaagtagtaacacct 
gttattgaaatcaatgaaaaggttaaagcagtggtaccaactaaaaaagcacaatctaag 
aaatctgaactacctgaaacaggtggagaagaatcaacaaacaacggcatgttgttcggc 
ggattatttagcattttaggtttagcgttattacgcagaaataaaaagaatcacaaagca 


I 


424. 


vksnlrygirkhklgaasvflgtznivvgmg^ 
gtttimvntidetqsysatsteqpsqstc^teeapkfc^^ 

t tgtqjydiaqp snvse ikp rmkr s tdvtavaekewee tkatgt&vtokve veegs ei vg 
hkg^tiivvnpliiiaervtslkYkwkf gegikagdyf df tl sdnvethgis tlrkvp&iks td 
ggvraatgei igerkvrytf keyvqekkdltaelslnl f idpttvtqkgngnvevklgett 
vski fniqylggvrdnwgvtangri dtlnkvdgkf slif ayinkpnnqsl s svtvtgqytkg 
nkpgvirriptvk^khigsddlaesvyaLkl^ 

qsknyvikyegyydsnasnl ef qthl f gyynyyytsnl twkngvafysnnaqgdgkdklk 
epiiehstpielefkseppvekheltgtieesndskpidfeylitavegaeghaegtiete 
et^ihvdfeesthenskhiiadvveyeedt^gg 

httigdtkeyttesnlielvdelpeehgqacigpieeitpririhli i shsglgtenghgnygv, 
ieeieenshvdikselgyegggnsgrujsfeedteedkpkyGqggnivdidfdB^ 
nngnqs feedtekdkpl^eqggiiiididf dsvphi hgfnkhteii eedtnkdkpnyqf gg 
hnsvdf eedt Lpqvsgtinegqqtieedt tpp tvpp tpp tpevpsepe tp tpp tpevpsep 
e tp tpptpevp t epgkp ippakeepkkpskpveqgkw tpvi einekvkawp tkkagsk 
kselpetggeestnngmlfgglfsilglalLrrnkknhka 



* 
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atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaatggga 
ttatggcaagtctcgaacgcggctgagcagcatacaccaatgaaagcacatgcagtaaca 
acgatagacaaagcaacaacagataagcaacaagtaccgccaacaaaggaagcggctcat 
cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaacagctgatgat 
acaaacagcaaagtaacatccaacgcaccatctaacaaaccatctacagtagtttcaaca 
aaagtaaacgaaacacgcgacg tagatacac aacaagcc tcaacacaaaaaccaac tcac 
acagcaacgttcaaattatcaaatgctaaaacagcatcactttcaccacgaatgtttgct 
gc taa tgcaccacaaacaacaacaca taaaata ttacatacaaa tgatatcca tggccga 
ctagccgaagaaaaagggcgtgtcatcggtatggctaaattaaaaacagtaaaagaacaa 
gaaaagc ctgat ttaa tg t tagacgcaggagacgccttccaaggt ttaccac 1 1 tcaaac 
cag tc taaagg tgaagaaatggc taaagcaatgaatgcag taggttatgatgc tatggca 
gtcggtaaccatgaat ttgac fc ttggatacgatcagttgaaaaagt tagagggtatgt ta 
gacttcccgatgctaagtactaacgtttataaagatggaaaacgcgcgtttaagccttca 
acgattgtaacaaaaaatggtattcgttatggaattattggtgtaacgacaccagaaaca 
aagacgaaaacaagacc tgaaggcat taaaggcgt tgaa 1 1 tagagat cca t tac aaagt 
gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacat 
ttaggaat tgatcct tcaacacaagaaacatggcgtggtgat tac t tagtgaaacaat ta 
agtcaaaatccacaattgaagaaacgtattacagttattgatggtcattcacatacagta 
c t tcaaaa tgg tcaaat ttataacaa tgatgcattggcacaaacaggtacagcac ttgcg 
aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtca 
ttgattaatgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 
aa tcaagc tga tcaaacat t tagagcacaaac tgcagagg taa 1 1 a 1 1 ccaaacaa tacc 
attgatttcaaaggagaaagagatgacgttagaacgcgtgaaacaaatttaggaaacgcg 
attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 
gtgacaaatggtggaggtattcgtgcctctatcgcaaaaggtaaggtgacacgctatgat 
ttaatctcagtattaccatttggaaatacgattgcgcaaattgatgtaaaaggttcagac 
gtc t ggacggc 1 1 tcgaaca t agt t taggcgcaccaacaacacaaaaggacggtaagaca 
gtgt taac agcgaa t ggcggct tac tacata tc tct gattcaatccgtgtt tac tatgat 
ataaataaaccgtctggcaaacgaattaatgctattcaaattttaaataaagagacaggt 
aagtttgaaaatattgatttaaaacgtgtatatcacgtaacgatgaatgacttcacagca 
tcaggtggcgacggatatagtatgttcggtggtcctagagaagaaggtatttcattagat 
caagt ac tagcaag t tat t taaaaacagc taac t tagc taagtatgatacgacagaacca 
caacgtatgttattaggtaaaccagcagtaagtgaacaaccagctaaaggacaacaaggt 
agcaaaggtagtaagtictggtaaagatacacaaccaattggtgacgacaaagtgatggat 
ccagcgaaaaaaccagc tccaggtaaagt tgtattgttgctagcgcatagaggaactgtt 
agtagcggtacagaaggttctiggtcgcacaatagaaggagctactgtatcaagcaagagt 
gggaaacaat tggc tagaa tgt cagtgcc taaaggtagcgcgca tgagaaacag t tac ca 
aaaactggaactaatcaaagttcaagcccagaagcgatgtttgtattattagcaggtata 
ggt tt aatcgcgac tg tacgacg t agaaaagct age 


A r "i C 

426 . 


mkall lktsvwlvl 1 f svrag lwqvsiiaaeqn tpmkan avt 1 1 oXa t taXqcjvpp tkeaan 

hsgkeaatov^asaqgtaddtaiskvtsnapsiikpstvvst^^ 

tat fklsnaktas lsprmf aanapqt ttfakil htndi hgrlaeokgrvigipaklktvkecr 

ekpdlinldagda f qglp 1 snqskg eemakaimia vgydamavgnh e f df gydq lick 1 egml 

dfpml s tnvykdgkrafkps fci vtJaigirYgiigvt tpe tktktrpegi)cgve£rdplgs 

vtaemmriykdvdtfvvlshlgickstget^ 

lqngqiynndalagtg talanig3ci t fnyxnge vsni kp s 1 invkdvenvtpnkal aeqi 
nqadqtf racxtaeviipnntidfkgerddvrtretri 1 gnaiadameaygvknf skktdf a 
vtngggirasiaJcgkvtrydlisvlp f gntiaqidvkgsdvwtafehs lgapttqkdgkt 
vl tanggl Ihi sdsirvyydinkpsgkr ina xqi lxike t gkf eni dlkrvytivtmndf ta 
sggdgi^fggpreegisldqvlasylktaolakydttepc^^ 
skgsksgkdtqpigddk^t^akkpapgkwlllahrgtvssgtegsgrtiegatvssks 
gkglarmsvpkgsahekqlpktgtaqssspeamfvllagigliatvrrrkas 
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atgaataaaaattcgaagaagaagctcgattttcttccaaacaagcttaataagtactca 

attagacgtttcactgtagggacagcttcgattttagtaggagctactttaattttcggt 

gt tgcaaatga tcaagcag aagcege tgagaa taacacaac tcaaaagc aagatgatag t 

teagatgeaagtaaagtaaaaggtaa tg ttcaaac tat tgaacaatc ttc tgcaaat tea 

aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 

acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 

gaacaagcaacaacagaagaagcgccaaaagctgaaggaacagacaaagtagaaacagaa 

gaagcgccaaaagctgaagaaacagacaaagcaacaacagaagaagcgccaaaagctgaa 

gaaacagacaaagcaacagaagaagcaccaaaaactgaagaaacagacaaagcaacaaca 

gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagct 

gaagaaacaagcaaagcagcaacagaagaagcgccaaaagctgaagaaacagaaaaaaca 

gcaacagaagaagcaccaaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 

aaagctgaagaaacaagcaaagcagcaacagaaaaagcaccaaaagctgaagaaacaaac 

aaagtagaaacagaagaagege cagcagc tgaagaaacaaacaaagcagcaacagaagaa 

acaccagcagttgaagacacaaatgctaagagcaattcaaatgctcaaccatcagaaact 

gagagaactcaagttgtagatacagttgctaaagatttatataaaaaatctgaagttaca 

gaagcagaaaaagc tgaaat tgaaaaagt at taccaaaaga tat ttcaaac t tat c taa t 

gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 

gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 

tattcagcaacagcattaagagcagctgcacaagacacagttactaaaaaaggaactggt 

aac tttactgcgcatggagatataatccataaaact tataaagaagaattccc taatgaa 

ggcacgctaactgcattcaatacaaacttcaatcctaatacaggaactaaaggcgcatta 

gaatataatgataaaatagattttaataaagactttacaattactgttccagtagcaaac 

aacaaccaaggtaatacaacaggagcagatggctggggcttcatgtttactcaagggaat 

ggccaagacttcttaaaccaaggtggcattttaagagacaaaggtatggcaaatgcatct 

ggt 1 1 taaaat tgataegge a ta taataat g t taa tggtaaag tcgataaactcga tgea 

gataaaacaaacaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 

aaaaatggtgcagatggtgtgactaaccaagctggtcaaaatgccctaaatacaaaagat 

aaacc tgtaaataaaataat ttatgeagat aatacaac taa tea tc ttga tgg tcaa t tc 

catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 

gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 

caaaaatataatttcttaattacttcaagtcatatgcaaaatagatattctaatggaatt 

atgagaacaaatcttgaaggtgtaacaattacaacgcctcaagctgatttaattgatgat 

gtggaagtaacgaaacaaccaattcctcataaaactattcgtgagtttgatccaactcta 

gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 

acaccaactaaagttgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 

gaagttacaaaaaatccagttgacgagattgtacaetttacacctgaagaagtaccacaa 

ggtcataaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggt 

aaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtc 

acaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 

aaaaaacgtgagttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaagga 

caaactggagagaaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaa 

gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 

ttcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaacttaccaatt 

gacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 

gtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggtt 

actaaagaagaaataccattcgagaaaaaacgtgagtccaatccagacttaaaaccaggt 

gaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgccaacaaca 

attaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 

gaaccagtagatgaaatcacacaattcggtorgagaagaagtaccacaaggtcataaagat 

gagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaaccaggcatc 

aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 

ccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgagaaaaaacgtgag 

ttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaaggacaaactggagag 

aaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaagtaggcgaaggt 

gaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaattcggtggagaa 

gaagtaccacaaggtcataaagatgagttcgatccaaacttaccaattgacggtacagaa 

gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacaccacca 

gtagacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaa 

attccatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 

gtagctcaaaaagg tgaaaatggtgaa a a a a caacaacaacaccaactacaattaatcca 

ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 

gacgaaattgttaactatgcacctgaaattattcctcatggtacacgtgaagaaattgat 

ccaaac ttaccagaaggtgaaactaaagttatcccaggtaaagatggc t tgaaagatcc t 

gaaactggagaaatcattgaagaaccacaagatgaagtaatcatccatggtgctaaagat 

gattcagatgcggacagcgatccagacgcagatagcgattctgatgcagacagcgactca 

gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgattcagattca 

gatagcgactctgatgcggacagcgattcagacagcgatagcgattcagacgcagatagc 

gattctgatgcagacagcgactcagacgcagatagcgactcagattcagacgcagatagc 

gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 

gactcagattcagacagcgattcagacgcagacagcgactcagacgcagatagcgactca 

gattcagacagcgattcagacgcagatagcgattcagatccagatagtgactctgatgcg 

gacagcgactcagacgcagatagcgacJtctgatgcggacagcgactcagacgcagatagc 

gattctgattcagacagcgattcagacgcagatagcgactcagacgcagatagcgattca 

gacgcagatagcgactcagacgcagatagegattcagattcagatagcgactctgatgcg 

gacagcgatagcgattcagattcagacagcgactcagacgcagatagcgactcagacgca 

gatagcgatagcgattctgatgcagacagcgactcagacgcagatagcgactctgatgcg 

gacggcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 

gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagcgattca 

gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 

actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 

gga t tat tct tagt tggeagacgt eg taaaaacaaaaataatgaagaaaaa 
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mnknskkkldflpnklrikysirrf tvgtasi lvgatli f gvandqaeaaennttqkqdds 
sdaskvlcgnvqtieqssansnesdipegvdvtkdttegasteekantteqaBteeXadtt 
eqatteeapkaegtdkveteeapkaeetdkatteeapteeetdkateeapkteetdkatt 
eeapaaeebskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 
kaeetskaatekapkaeetnkveteeapaaeetnkaateetpavedtiiaksnsnaqnpset 
ertgvvdtvakdlykksevteaekaeiekvlpkdisnlsneeiklcialsevlketanken 
aqprat f rsvssnar ttnvnysatalraaaqdtvtkkgtgnf tahgdiihktykeef pne 
gtl tafntiif npntgtkgal eyndkidf nkd£ ti tvpvannnqgnttgadgwgfmf tqgn 
gqdflaqggilrdkgmanasgfkidtayimvngkvd^da^ 

kngadgvtnqygcjaaln tkdkpvnki iyadn ttnhldgqfhgqrlndwlnydaats tit 
atyagktwka t tddlgidksqkynf li tsshmqnrysngimrtnlegvt i t tpqadl idd 
vevtkqpiphktirefdptlepgspdvivqkgedgekttttptkvdpdtgdwergeptt 
evtknp vdei vhf tpeevpqghkde f dpnlp idgteevpglcpgiknpetgewtppvddv 
tkhgpkagepevtkee ip f ekkrefnpdlkpgeekvtqegqtgekttttp ttinpltgek 
vgegepttevtkepvdeitqfggeevpqghkdofdpnlpidgteevpgkpgiknpetgev 
trtmiivddvtkhcfDkacreDevtkeeipfekkre 

inpl tgekvgegep t tevtkepvdei tqf ggeevpqghkde f dpnlpidgteevpgkpgi 
knpetgevvtppv^vtkhgpkagepevtkeeipfekkrefnpdlkpgeekvt^jegqtge 
kttttpttinpltgekvgegepttevtkepvdeitqfggeevpqghJcdefdpnlpidgtG 
evpgkpgiknpetgewtppvddv1:khgp3cagepevtkeeipyetkrvldptoepgsp^ 
vaqkgengekttttpttiiipltgekvgegepttevtkepideivnyapeiiphgtreeid 
pnlpege tkvipgkdglkdpe tgei ieepqdeviihgakddsdadsdsdads dsdadsds 
dads dsdads ds ds dsdsdsds ds dads dsdsds ds dads dsdadsds dads dsds dads 
dsdsdadsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdsdsdsdadsdsdsdsdsda 
dsds dads dsdadsdsdadsdsds da dsdadsdsdadsds dads dsdads dsdsdsds da . 
ds dsds dsds dsdadsdsdadsdsdsdads dsdads dsdadgds dads dsdadsdsdsds 
dsdsdsdsdadsdsdsdsdsdadrdlmdktdkpnnkelpdtgiidaqnngtl f gsl f aalg 
glflvgrrrknknneek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 
gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 
aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 
caacgtaacggcttcattcaaagtcttaaagacgaGCcaagccaaagcactaacgtttta 
ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 
gaacaacaaaa tgc 1 1 1 c tatgaaa tct tgaata tgcc taact taaacgaagaacaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 
gc taaaaag t taaa tgaatc t caagcac cgaaagcggat aacaaat tcaacaaagaacaa 
caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 
ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 
a acre taaa taa t etc tcaacrcac caaaaxr c t crac aa caaa t tcaac aaacraacaacaaaa t 
gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 
caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctgrgtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 
aacaaattagc tga taaaaacat ga tcaaacc tggtcaagaac t tgt tgt tgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
ttagctggacgtcgtcgcgaacta 


430. 


lkkkiiiysirklgvgiasvtlgtll i s ggvtp aanaaqlide aqqnaJEy qvlnmpnlnadq 
rog £ i qs lkddp s qs anvl ge aqklnds qapkadaqqnnfnkdqqs a £ye i Inmpnlnea 
qrngf iqs lkddpsqs tn vl geakklne s gap kadnn fake qqriafye i .1 nmpnlneegr 
ngfiqslkddpsqsanllseakklnesqapkadnkfakeqqnafyeillilpnirLeeqrTig 
f iqslkddpsqsanllaeakklndaqapkaflnkf nkeqqnafyeil b 1 pal teeqnigf i 
qslkddpsvskeilaeakklndaqapkeedrmkpgked^^ 

edgnlq) gkednkkp gkedgnkpgkediikJcpgkedgnkpgkedgiil^gkedgngvlivvkp g 

dtvacUakangttadklaadnkladlaind 

np f i gt tvfggl s lalgaal 1 agrr r el 


431. 


atgaagaaaacaattttactgacgatgacaactcttactttatttagtatgtcgcctaac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 
aaccf c ac aa 1 1 caaaa t a aa taaagacaccacrccr ccrtatac 1 1 a taca t at gacaaaaac 
aacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcatcaacacgca 
aatcaacgtgatcttaacaacaatcagtaccattcttcatt'aagtggtcagtatacgcac 
attaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaatcctttgaca 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggc t ta t tacaggca t cgat ttagacgaattgta tgacgaa t tacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gc taaaaae tgggcaggccaagc ttcaagcaatggcttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctc tgc ttcagaagtttcatcatataat taca tccat 


432. 


inkktill tmtt 1 1 1 f smspiisaqaytndsktleeakkahpiiaqf kvnkdtgay cytydkn 
n tpnnnhqnqs rtn dahqhanqr dlnnnqyhs sis gqyth indai dsn tpp q t sp s npl t 
paipavednddelnnaf skdnkgli tgi dldelydelqiae fndkaktadgkplalgngk 
i id<^litsknnlytagqctvr/vfdkrakdgh^ t 
rgsi lqtvngp f ghvayvekvuidgsi 1 i sesnnwigeyivssrt isasevs synyih 
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433. 


atgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttttttgtctatagt 
ttagtgggcatactatgtttctttattccttttacgattaatggtaacaacactattttc 
gtcgatcatgttcatctagccattcgctcaatcataggtccacttatgccctatgttgca 
ctgattatgattttaattggtacagcgttaccaatagtgagacgtacttttatgacttca 
atcacaaacttggtcattacattatttaaagttgcaggtgcaatgatcggtataatgtat 
gtatttaaaatcggtccatcaatactatttaaagctaactatggtccgtttttgtttgaa 
aaattaatgatgccattaagtatcttaattccagtaggtgcaattgcgctttctttatta 
gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 
tttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtcggcagttattcc 
ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 
acgattattgcgactggcttttcaacagtttcagcaacttttatgattatcgttgctaaa 
actttaggattaatgccgcattggaatttatacttttggataactttagtcatcacattt 
gtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatcaacagaatattat 
aacggacaagaaggagaacaagaagttgctattgaaggaagcagactgaaaactgcatat 
gcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaacgtttgggacaat 
ttgaaagacggtttagaaatgactgttggtattttaccttctatattatcgattggtttt 
ttaggactgattgtagcgaactatacaccattcattgattggcttggctatatcttctat 
ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtcagcgatt 
tctafctgtagagatgtttctaccatctttgttagtaactaaagctgcaatgagtactaaa 
tttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagcattagtgccatgt 
a tactagcaac tgaaattaaaatacctg tc tggaaac tcatcatcatt tggtt tttaege 
gtggcgttgtcgctattaatcaccatccccgtcgctttacttatttttgga 


434. 


mnqyhsnaqqps awr f f vy s 1 vgi lef f ipf tingnnti fvdbvhlairsiigplnpyva 
1 imi ligtalpivrrtf mtsitnl vi tl f )cvagandginiyvf)cigpBilflcanygpflfe 
klinnplsilipvgaialsllvgygllefvgvymepii^ 

lglli tnrvykqgmynkreatiiacgf stvsat fmi ivakt Iglmpbvmlyfwi tl vi tf 
wt a i tawlppisnes teyyngqegeqevai eg sr lkt ayae amkqnal tp s 1 vkxwwdn 
lkdglemt^ilpsilsigflglivanyt^fidwlgyifypfiyifpiadqallaJcasai 
sivemf lpsllvtkaams tkf wgwsvsali f f s alvpcilateikipvwkl iiiwf lr 
vals 11 i tipval 1 i f g 


. 435. 


atgaa na tgagaacaattgctaaaacxragtttagcactagggc ttttaacaacaggcgca 
attacagtaacgacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 
gtaccaacgc t taaagcagagega t tagcaatga t aaacataacagcaggtgcaaat tea 
gcgacaacacaagcagctaacacaagacaagaacgcacgcctaaactcgaaaaggcacca 
aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatcacaacctaaacaa 
craacragcagaaaacgcttaatatatcagcaacgccagcgcctaaacaagaacaatcacaa 
acgacaaccgaatccacaacgccgaaaactaaagtgacaacacctccatcaacaaacacg 
ccacaaccaatgcaatctactaaafccagacacaccacaatctccaaccataaaacaagca 
caaacagatatgactcctaaatatgaagatttaagagcgtattatacaaaaccgagtttt 
gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggtttatgaat 
gttattccaaataggttcatctataaaatagctttagttggaaaagatgagaaaaaatat 
aaagatggaccttacgataatatcgatgtatttatcgttttagaagacaataaatatcaa 
ttgaaaaaatattctgtcggtggcatcacgaagactaatagtaaaaaagttaatcacaaa 
gtagaattaagcattactaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 
tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaaaacaa 
cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgttattaaaatg 
aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 
Qdcactaatattgataacattgaagtgaatataaaa 


436. 

• 


mkmrtlaktslalgll ttgai tvttqsvkaekiqs tkvdkvp tlkaerl araini tagans 
attqaantrqertpkl ekapntneektsaskieki sqpkqeeqktlxiisatpapkqeqsq 
tttes t tpktkvttpp stntpqpmqs tksdtpqsp t xkqaqtdmtpkyedl rayytkps f 
efekqfgfml3gpwttvrfmvipnrfiykialv^^ 

Ikkysvggi tktnskkvnhkvel sitJckdn.qgniisrdvseymi tkeeis Ikeldfklrkq 
1 i ekhnly gnmgs g t i vi kmknggkyt f e lhkkl qehrmagtn i dni evni k 


437. 


atgaaaataacaacgattgctaaaacaagtttagcactaggccttttaacaacaggtgta 
atcacaacgacaacgcaagcagcaaacgcgacaacacca tc tt ccac taaag tggaagca 
ccacaatcaacaccgccctcaactaaaatagaagcaccgcaatcaaaaccaaacgcgaca 
acaccgccc tcaac taaag tagaagcaccgcaacaaacagcaaatgcgacaacac cgee t 
tcaactaaagtgacaacacctccatcaacaaacacgccacaaccaatgcaatctactaaa 
tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 
aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 
attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatatat 
aaaattgctttagttggtaaagatgataaaaaatatggtgaaggagtacataggaatgtc 
gatgtatttgtcgttttagaagaaaataattacaatctggaaaaatattctgtcggtggt 
atcacaaagagtaatagtaaaaaagttgatcacaaagcaggagtaagaattactaaggaa 
gataataaaggtacaatctctcatgatgtttcagaattcaagattactaaagaacagatt 
tec 1 1 gaaagaact tgat 1 1 taaattgagaaaacaac ttat tgaaaaaaa taatc tgtac 
ggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggtggaaagtacacgttt 
gaattgcacaaaaaattacaagaaaatcgcatggcagatgtcattaatagtgaacaaatt 
aaaaacatcgaagtgaatttgaaa 


438. 


raki ttiak tslalgll ttgvi ttt tqaanat tps s tkveapqs tpps tkieapqskpnat 

tpp s tkveapqqt anat tpp s tkvt tpps tntpqpmqs tksdtpqsp t tkqvpteinpkf j 
kdl rayy tkpslefkneigii lkkwtt ir fmnwpdyf iykialvgkddkkygegvhrnv j 
dvfwleennynlekys vggi tksns kkvdhkagvri tkednkgti shdvsef ki tkeqi 
s Ikeldfklrkql ieJamlygnvgsgkivikiitoggky t Celtokklqenrmadvinseqi 
knievnlk 
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439. | gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggt taaacagaaacaacaaagtaataatgaacagac t 
gagaa tcgagaatc tcaagtacaaaa t tc tcaaaa t tcacaaaa tggtcaatca t ta cct 
gctactcatgaaaatgagcaaccaaatattagtcaagctaatttagtagatcaaaaagta 
gcgcaatcatctactactaatgatgaacaaccagcatctcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagataaagaacaaagtaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggctcatgtagaaaatcat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgaccga 
aatgaattacaagcgttttttgatgcaaattatcatgattatcgctttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaataaacaataaagacttgcaacttgcatacaaagaattggaa 
caagctgttgctttaattcgtacaatg'cctcaacgtcaacagactagccgacgttcaaat 
agaat tcaaacgcgt tcggt tgagtcaagagctgcagagcc tagatcagtatcagac ta t 
caaaa tgcaaattca tcatattatgt tgaaaatgc taatgatggttcgggc tatcc tgt t 
ggtacatatatcaatgcttctagtaaaggggcgccatataatttaccaactacaccatgg 
aa taca t tgaaggcc tc tgac t caaaggaaattgc tc t ta tgacagcgaaac aaac tgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
ttttggtttgcattaccagcagaccaagtgccagtaggaagaactgactttgtaacagtt 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
cttcaacaaatgtgggaatatggagtaaatgatcctcatcgttcacatgactttaaaata 
agaaatagaagtggccaagtaatatatgac tggcc aac tgtccatatttattctttagaa 
ga t ttatc tagagcgag tgatt at tttagtgaagctggagcgacacctgc tactaaagc t 
1 1 tggtagacaaaat 1 1 tgaa tatafc taatggtcaaaaacc tgc tgaatcaccgggtgt t 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaca 
caaggtccaactgttaataaatt^tactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtcaactatacgtcgaatcaacgcaagaccatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgtagaa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatg^tcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaatactaatgcttttagaccgggtggagcccaacaattaaatgaa 
tatcaattaagtcaattatttactgatcaaaaattacaagaagcagcaagaactagaaac 
ccaatiaagattaatgat tgg tt tcgac tat cctgatgc ttatggrtaatagtgaaac t tta 
gt tec tgtt aacttaacggtat tacctgaaatccaacataatattaaattct ttaaaaat 
gacga tac tc aaaa tat tgctgaaaaaccat tt tc aaa a caagctgg gc atccagt t ttc 
tatgtatatgcaggtaaccaagggaatgcttccgtgaatttaggtggtagcgtaacatct 
attcaaccattacgtattaatttaacaagtaatgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagctgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttcg 
ggaataccgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactacg 
aatggtggtagtgaggcagatcaaataccatctggttatacgatacttgcgactggtaca 
cctgatggggtgcataatacaattactatacgacc'gcaagattatgttgtattcatacca 
cc tgtaggt aaacaaa ttagagcagtagtt tattataataaagtag ttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaccaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcafctatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttcaattcatgtaggtaaaattagtgaagatgctcat 
ccgattgtattaggaaatactgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcctttatgaataaaaaccaaaatataagaggatat 
1 1 agca tcaac tga tccagtaactgtcgataa taa tggtaa tgtcaca t taca t taccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccagttgtgaaa 
cctgaataccaaactgtcaatgctgctaaaacagcaacggtaacgattgctaaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggacaacctattcca 
agtggcaca t ttacaaatat taca tctgatagaacta ttc caac tgcac aagaagtt agt 
caaatgaacgcaggcacgcagttataccatataactgctacaaatgcgtatcataaagat 
ag tgaagac t tc tatattagtttgaaaatca tcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gcatttattaatgcaaatagagatgtaattacgcttgccgaaggtgatatttcagttaca 
aatacacctaatggtgctaatgtaagtactattacagtaaatattaataaaggtcgatta 
acgaaatcattcgcgtcaaacctagctaatatgaatttcttgcgttgggttaatttccca 
caagat tatacag tgac at ggacgaa tgcaaaaat tgcaaacagacc aac aga t ggtggt 
ttatcatggtctgatgaccataaatctttaatttatcgttatgatgctacattaggtact 
caaat tacgacgaatga tat tttaacaatg t taaaagcaacaactacagtgcc tgga ttg 
cgaaataacattac tggtaa tgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgacaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaa tggtgc tggegea tt tacaattgaccacgttgtaaaaagtaattc t 
acaca taa tgcaag tga tgcag 1 1 tat aaagcacag t tatac t taacgecata tgg tcca 
aaacaata tgt tgaaca 1 1 taaatcaaaat acaggaaatac tac tgacgeca ttaacat t 
tattttgtaccaagtgacttagtgaatccaacaatttcagtaggtaattacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaatacatcacaaattacaggtactgttgataataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatcagcaactaataagacaatcaatttatta 
gcaac tga t acaageggcaa tacagc tacaact tegt tcaatgtaacagtgaaacc tt tg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
at t tcgaataatgcgacagtatcacaagc tgat caaacgacaat tattaa ttcgt taacg 
tt tac tgaaacagtaccaaa tagaagt tatgeaagagcaag tgegaatgaaatcac tagt 

aaaacagttagtaatgtcagtcgtactggaaataatgccaatgtcacagtaactgttact 
tatcaagatggaacaacatcaacagtgactgtacctgtaaagcatgtcattccagaaatc 
gttgcacattcgcattacactgtacaaggccaagacttcccagcaggtaatggttctagt 
gcatcagattactttaagttatctaatggtagtgacattgcagatgcaactattacatgg 
gtaagtggacaagcgccaaataaagataatacacgtattggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtatgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaatttccaatttgttggaacatatggtcctaacaaagatgttgtaggc 
atatctactcgtcttattagagtgacatatgataatagacaaacagaagatttaactatt 
t ta tc taaag t taaacc tgacccacc tagaat tgaegcaaac tc tg tgaca t ataaagca 
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ggtcttacaaaccaagaaattaaagttaataacgtattaaataactcgtcagtaaaatta 
tttaaagcagataatacaccattaaatgtcacaaatattactcatggtagcggttttagt 
tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 
tcaatgaacaatgtgacgtatacgacgcaagacgaacatggtcaagttgttacagtaaca 
agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacaccacaattacaa 
gcaactactgaaggcgctgtatttattaaaggtggcgacggttttgatttcggacacgta 
gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 
acatggaagaatacagtcggtaacactcataaaactgcggttgtaacattacctaatggt 
caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 
ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 
acatttgatccaaatacaaacacaaatggtatcactgcagcatgggcaaatagacaacaa 
ccaaataaccaacaagcaggcgtgcaacafcttaaatgtcgatgtcacatatccaggtatt 
tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 
acttatacgacaacggttggaggcactttagcaagtggtacgcaagcatcaggatatgca 
catatgcaaaatgctactggtttaccaacagatggatttacgtataaatggaatcgtgat 
actacaggtacaaatgacgciaaactggtcagctatgaataaaccgaatgtggctaaagtc 
gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaccagcg 
aaatttgtagtaaaagatgtgcaaccagcgaaaccaactgtgactgaaacagcggcagga 
gcga ttacaa ttgcacc tggagcaaaccaaacag tgaatacacatgccgg taacg taacg 
acatacgctgataaattagttattaaacgtaatggtaacgttgtgacgacatttacacgt: 
cgcaataatacgagtccatgggtgaaagaagcatctgcagcaactgtagcaggtattgct 

ggaac taa taatggtattactgttgcagcaggtac tttcaaccctgctgatacaat tcaa 
gttgttgcaacgcaaggaagcggagagacagtgagtgatgagcaacgtagtgatgatttc 
acagttgtcgcaccacaaccgaaccaagcgactactaagatttggcaaaatggtcatatt 
gatatcacgcctaataatccatcaggacatttaattaatccaactcaagcaatggatatt 
gcttacactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 
ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 
actggtaaagtgacgttcaatgccaatactataaaaccaaattcatcaatcacaattact 
ccgaaagcaggtacaggtcactcagtaagtagtaatccaagta'cattaactgcaccggca 
gctcatactgtcaacacaactgaaattgtgaaagattatggttcaaatgtaacagcagct 
gaaattaacaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 
gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgacagtaacttac 
aatgatggtagtactgaagaagtacaagagtccattttcacaaaagcggataaacgtgag 
ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 
acaattacgcagtaGaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 
acagaagcacaacaagtgattaataatgagcgtgcaacaccacaacaagtttctgacgca 
ctaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattaettcaaaat 
aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 
gtaccatcaactgctggtatgacgcaacaaagtattgafcaactataatgcgaagaagcgt 
gaagcagaaactgaaataactgcagctcaacgtgttattgacaatggcgatgcaactgca 

caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 
aaacatgatttaactgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 
acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 
gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattatccaaaagcca 
ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatcgtgtcaatgagcga 
ttaacgcaagcaattaatcaattagtacctttagctgataatagtgctttaaaaactgct 
aagacgaaacttgatgaagaaatcaataaatcagtaactactgatggtatgacacaatca 
tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 
aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaaacaaaagta 
gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 
ttacaaactgcaaaaactcagttgcaaaatgatattgatcagccaacgagtacgactggt 

atgac aagcgcat c ta ttgcagcat t taatgaaaaac 1 1 tcagcagctagaac taaaatt 

caagaaattgatcgtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 

acagcagcgaatgccgctaaatcagcact-tgatcciagcacgtaatggcttaacagtcgat 

aaagcgcctttagaaaatgcgaaaaatcaactacaatatagtattgacacgcaaacaagt 

acaactggtatgacacaagactctaCaaatgcatacaatgcgaagttaacagctgcacgt 

aataagattcaacaaatcaatcaagtattagcaggttcaccgactgtagaacaaattaat 

acaaatacgtctacagcaaafccaagctaaatctgatttagatcatgcacgtcaagcttta 

acaccagataaagcgccgcttcaaactgcgaaaacgcaattagaacaaagcattaatcaa 

ccaacggatacaacaggtatgacgaccgcttcgttaaatgcgtacaaccaaaaattacaa 

gcagcgcgtcaaaagttaactgaaattaatcaagtgttgaatggcaacccaactgtccaa 

aatatcaatgataaagtgacagaggcaaaccaagctaaggatcaattaaatacagcacgt 

caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 

aaccaagcacaacaaaataat ttcacgcaacaaattaatgc tgc tcaaaabcatgc tgcg 

cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 

agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 

aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 

aa t ccaacga tggatgt taacacagtgaaccaaaaagcagcat c tg ttaaatcgacgaaa 

gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 

acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 

gcacaaaacgtgcaagcagtaaatgatat taaacaaacgac tcaaagcttaaatac tgc t 

atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 

gtcaacgcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 

attattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 

tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 

caagaagcgaatac tgca ttaggtcatttaaacaatt taaataatgcacaacgtcaaaac 

ttacaatcgcaaattaatggtgcgcatcaaattgatgcagttaatacaattaagcaaaat 

gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 

gtgaaacgtacagaagattatgcggatgcagatacagctaaacaaaatgcatataacagt 

gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtctgttgat 

gatgttaatcgtgcaacttcagctgttacttctaataaaaatgcattaaatggttatgaa 

aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 

aatgcacaaaaagcagatgttaaatctaaaattaatgctgcatcaaatattgctggcgta 

aatactgttaaacaacaaggtacagatttaaatacagcgatgggtaacttgcaaggtgca 

atcaatgatgaacaaacgacgcttaatagtcaaaactatcaagatgcgacacctagtaag 

aaaacagcatacacaaatgcggtacaagctgcgaaagatattttaaataaatcaaatggt 

caaaataaaacgaaagatcaagttactgaagcgatgaatcaagtgaattctgctaaaaat 

aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 

aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 

actactgtcgctggtgttcaaacggttcaatcaaatgccaatacattagatcaagccatg 

aatacgttaagacaaagtattgccaacaaagatgcgactaaagcaagtgaagattacgta 

ga tgc taa taatgataagcaaacagca t ataacaacgcagtagc tgc tgc tgaaacga 1 1 
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attaatgctaatagtaatccagaaatgaatccaagtacgattacacaaaaagcagagcaa 
gtgaatagt tctaaaacggcact taacgg tgatgaaaact tagc tgctgcaaaacaaaat 
gcgaaaacgtacttaaacacattgacaagtattacagatgctcaaaagaacaatttgatt 
agtcaaattactagtgcgacaagagtgagtggtgttgatactgtaaaacaaaatgcgcaa 

catc tagaccaagc tatggc tagc t tacagaatggtat taacaacgaa tctcaag tgaaa 

tcatctgagaaatatcgtgatgctgatacaaataaacaacaagagtatgataatgctatt 

actgcagcgaaagcgattttaaataaatcgacaggtccaaacactgcgcaaaatgcagtt 

gaagcagcattacaacgtgttaataatgcgaaagatgcattgaatggtgatgcaaaatta 

attgcagctcaaaacgcagcgaaacaacatttaggtactttaacgcatatcactacagct 

caacgtaa tgat t taacaaa tcaaatttcacaagctacaaacttagc tggtgttgaatc t 

gttaaacaaaatgcgaatagtttagatggtgctatgggtaacttacaaacggctatcaac 

gataagtcaggaacattagcgagccaaaacttcttggatgctgatgagcaaaaacgtaat 

gcatacaatcaagctgtatcagcagccgaaaccattttaaataaacaaactggaccgaat 

acagcgaaaacagcagtcgaacaagcacttaataatgttaataatgcgaaacatgcatta 

aatggtacgcaaaacttaaacaatgcgaaacaagcagcgattacagcaatcaatggcgca 

tctgatttaaatcaaaaacaaaaagatgcattaaaagcacaagctaatggtgctcaacgc 

gtatctaatgcacaagatgtacagcacaatgcgactgaactgaacacggcaatgggcaca 

ttaaaacatgccatcgcagataagacgaatacgttagcaagcagtaaatatgttaatgcc 

gatagcactaaacaaaatgcttacacaactaaagttaccaatgctgaacatattattagc 

ggtacgccaacggttgttacgacaccttcagaagtaacagctgcagctaatcaagtaaac 

agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaat 

actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 

gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 

aacaatgcaatgaaaggc t taagagatagtattgc taacgaaacaacag tcaaaacaagt , 

caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 

gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 

gctacaacacaagtgaataatgc taaaaatggtttaaacggtgc tgaaaac ttaagaaat 

gcacaaaacactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 

tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgctactaaa 

aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatccatgatcaa 

aacacagttaaacaaagtgttaaatttactgatgcagaeaaagctaaacgtgatgcgtat 

acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaabacgtct 

aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 

gatcaaaacgttacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 

attaataatgcacaaaaacgtgacttaacaactaaaattgatcaagcaacaactgtagct 

ggtgttgaagctgtatctaatacgagtacacaattgaatacagcgatggctaacttgcaa 

aatggtattaatgataaaacaaatacactagcaagtgaaaactatcatgatgctgattca 

gataagaaaactgcttatactcaagccgttacgaacgcagaaaatattttaaataaaaat 

agtggatcaaatttagacaaaactgccgttgaaaacgcgttgtcacaagttgccaatgcg 

aaaggtgccctaaatggtaaccataatttagagcaagctaaatcaaatgcaaacactact 

ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 

caagcacaaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 

gctatgggtacgttaagaaatagcatacaagataacacagctacgaaaaatggccaaaac 

tatcttgatgctacagaacgtaacaaaacaaactataacaatgctgttgatagtgctaat 

ggtgtcattaatgcaacaagcaatccaaatatggatgctaatgcaattaaccaaatcgct 

acacaagtgacatcaacgaaaaatgcattagatggtacacataatttaacgcaagcgaaa 

caaacagcaacaaatgccatcgatggtgctactaacttaaataaagcgcaaaaagatgcg 

ttaaaagcacaagttacaagtgcgcaacgtgttgcaaatgtaacaagtatccaacaaact 

gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 

acaaaacaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 

gctgtagctgctgcgaaagcaattttaaataaacaaacaggttcaaattcagataaagca 

gcagttgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 

aaactggcagaagcgaaagcggcagctaaacaaaacttaggcactttaaaccatattacg 

aatgcacaacg tac tgac ttagaaggccaaaacaatcaagcgacgac tgt tgatggcgt t 

aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 

atcaatgataaagatgcgacattaagaaatcaaaattatcttgatgcggatgaatcaaaa 

cgaaatgcatatacgcaagctgtcacagcggctgaaggcattttaaataaacaaactggt 

ggtaacacatctaaagcagacgttgataatgcattaaatgcagttacaagagcgaaagcg 

gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 

ggtttacctaacttaacacaattacaaaaagacaacttgaagcatcaagttgaacaagcg 

caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 

ggtgcattacgtacaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 

gatgcatctgacagqaacaaaaacaactacaatactgctgtaaataatgcaaatggtgtt 

attaatgcaacgaacaatccaaatatggatgctaatgcgattaatggcatggcaaatcaa 

gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagctaaaacaaat 

gcgacgaacacaattaacaacgcacatgacttaaaccaaaaacaaaaagatgcattaaaa 

acacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 

gaattgaacagtgcgatgacagcacttaaagcagctattgctgataaagaaagaacaaaa 

gcaagcggtaattatgtcaatgctgatcaagaaaaacgtcaagcgtatgattcaaaagtg 

actaacgctgaaaatatcattagtggtacaccgaatgcgacattaacagtcaatgacgta 

aatagtgcggcatcacaagtcaatgcggctaaaacagcattaaatggtgataacaactta 

eg tgtagegaaagagea tgccaacaa tacaat tgaegge t tagcacaat tgaataa tgea 
caaaaagcaaaattaaaagaacaagttcaaagtgcaactacattagatggtgttcaaact 
gttaaaaatagttctcaaacgttgaatacagcgatgaaaggcttaagagatagtattgcg 
aatgaagcaacaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 
gagtacgacagtgcagttactgcagcaaaagcaatcattaatcaaacatcgaacccaacg 
atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 
aatggbgcgcgaaacttagctcaagctaagacaactgcgaaaaacaacttgaataactta 
acatcaattaacaatgcacaaaaagatgcgttaacgcgtagcattgatggtgcaacaaca 
gtagctggtgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaatgcatagt 
ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacctagatgca 
gagecaag taagaaa tcagc t tatgatcaagcag taaatgcagcgaaagcaattttaaca 
aaagctagtggtcaaaatgtagacaaagcagcagttgaacaagcattgcaaaatgtgaac 
agtacgaagacggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 
caaacgttaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 
attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 
gatggtgctatgggtcaattagaaacatcaattcgtgataaagacacgacgttacaaagt 
caaaattatcaagatgctgatgatgctaaacgaactgcctattctcaagcagtaaatgca 
gcagcaac tatt t taaataaaacagc tggc ggtaatacacc taaagcagatgt tgaaaga 
gcaatgcaagctgttacacaagcaaatactgcattaaacggtattcaaaacttagatcgt 
gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 
I gaagcattaaaagcacaagtaacaagtgcaggacgtgtatctgcagcaaacggtgttgaa 
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catactgcgactgaattaaatactgcgatgacagctttaaagcgtgccattgctgataaa 

gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatat 

gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 

ccagcagatgttacaaatgcagcaacgcaagtaacgaatgctaagacgcagttaaacggt 

aatcataatttagaagtagcgaaacaaaatgctaacactgcaattgatggtttaacttct 

ttaaatggtccgcaaaaagcaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 

aatgttcaaactgttcgtgataatgcacaaacattaaacactgcaatgaaaggtctacga 

gatagcattgcgaatgaagcaacgattaaagcaggtcaaaactacacagatgcaagtcaa 

aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 

actagtccatcaatgaatgcgcaagaaattaatcaagcgaaagaccaagtgacagctaaa 

caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagcaacat 

ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatcgaa 

ggtgcaacgcatgttaatgaagtaacacaagcacaaaataatgcggatgcattaaataca 

gctatgacgaacttgaaaaatggtattcaagatcagaatacgattaagcaaggtgttaac 

ttcactgatgccgacgaagcgaaacgtaatgcatatacaaatgcagtgacgcaagctgaa 

caaattttaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 

gaaaatgtacaacgtgctaaaaacgaattgaacggtaatcaaaatgttgcgaacgctaag 

acaactgcgaaaaatgcattgaataacctaacatcaattaataatgcacaaaaagaagca 

ttgaaatcacaaattgaaggtgcgacaacagttgcaggtgtaaatcaagtgtctacaacg 

gcatctgaattaaatacagcaatgagcaacttacaaaatggtattaatgatgaagcagct 

acaaaagcagctcagaaatatactgatgcagatagagaaaaacaaactgcatacaatgac 

gctgtaacagcagctaaaacgttattagataaaacagctggttcaaatgacaataaagca 

gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 

cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacacttaact 

gatgctcaaaaagcaaacttaacatcgcaaatcgaaagtggtacgactgttgcaggtgtt 

caaggtattcaagctaatgccggtactttagatcaagcaatgaatcaattaagacaaagt 

attgcttctaaagatgcgactaaatcaagcgaagattatcaagacgcgaatgcagattta 

caaaatgcatacaatgatgcggtaactaatgctgaaggfcattattagtgcaacgaataac 

cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 

gcattgaacggtgatgaaaaattagcagcagcaaaacaaactgcgaaatcagatatcggt 

cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 

ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 

ggtaatttgaaacatgcacttgctgaaaaggataatacgaaacgtagtgtcaatcacaca 

gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacacaagcagaagcaatt 

actaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 

aatcaagctaaaaatgacttgaatggtgataataaagttgctcaagcaaaagagtcagcg 

aaacgtgcat tagc t tcata t agtaact tgaataa tgcgcaatcaactgcagcaac t agt 

caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 

ccaaatacagcaatgggtcaacttcaaaatggtataaatgaccaaaacactgttaaacaa 

caag tgaac 1 1 tacagatgc tgaccaaggtaagaaagatgctt acacaaatgc tgttacg 

aatgctcaaggtattttagataaagcacacggtcaaaatatgacgaaagcacaagttgaa 

gc tgcat taaatcaagtaacgac tgc taagaatgc tttaaacggtgacgcaaatgtaaga 

caagcaaaatcagatgcgaaagcaaacttaggtacattaacacacttaaataatgcacaa 

aaacaaga 1 t taacatcacaaatcgaaggcgcaacaacagrtcaacggtgtaaa tggtgt t 

aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaac 

aaagatcaaactaaagcgagcgaaaattacatcgacgcagatccaactaagaaaacagca 

tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 

gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 

ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 

c at t tgaa tacaccacaaaaaacagcattaaaacaacaagtgaacgc tgc gcaacgt gta 

tcaggtgtaactgatctgaaaaatagtgctacatcacttaataatgcgatggatcaatta 

aaacaagcaattgctgatcatgacacaattgtagctagtggtaattacactaacgcgagt 

cGtgataagcaaggtgcttatactgatgcatataatgctgcgaaaaacattgtaaatggt 

tcgcctaatgtgattacaaatgcagcagatgttacagcagcaacacaacgtgttaataat 

gctgaaacaggtttaaacggtgatacaaacttagcaactgcgaagcaacaagctaaagat 

gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 

gatagcgcgacacaagtaactggcgttcaaagtgtgaaagacaacgcgacaaatcttgat 

aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 

ccata tgt tga tgcagatagaga taaacaaaa tgcat acaatacagcagt tac aaatgc t 

gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagca 

gctaatcaagtgagcactaacaaaactgcgcttaatggtgcacaaaacttagcgaataaa 

aagcaagaaacgactgctaacatcaaccaattaagtcatttaaataatgctcaaaagcaa 

gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 

aaagctgaacaattagatcaagcaatggaacgtttaatcaacggaatccaagacaaagat 

caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 

aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 

tc ac aag ttgaagcagcac t ttcaac tgtaacaactacgaaacaagcgttgaatggtgat 

agaaaagtaacagatgctaaaaacaatgcaaaccaaacattatctacgttagataactta 

aacaatgcacaaaaaggtgctgttactggaaacatcaatcaagcgcacactgtagctgaa 

gtaacgcaagccattcaaaccgctcaggaactgaatacagcgatgggtaacttgaaaaat 

agcttgaatgataaagacactacacttggcagtcaaaactttgcagatgcagatccagag 

aagaaaaa tgcatacaatgaagcggt tc a taat gc t gaaaatat tt taaataaa tc taca 

gg tacgaacgtgcc t aaaga t caag t tgaagcagc tatgaa tcaagtgaatgc tacaaaa 

gcagcgcttaatggtactcaaaaccttgaaaaagctaaacaacacgcaaatacagcaatt 

gacggtttaagccatttaacaaatgcacaaaaagaggcattaaaacaattggtacaacaa 

tcgac t ac tgttgcagaagcacaaggtaa tgagcaaaaagcaaacaatgttgatgcagca 

atggacaaattacgtcaaagtattgcagataatgcgacaacaaaacaaaaccaaaattat . 

actgatgcaagtcagaataaaaaggatgcgtacaataatgctgtcacaactgcacaaggt 

attattgatcaaactacaagtccaactttagatccgactgttatcaatcaagctgctgga 

caagtaagcacaac taaaaa tgca ttaaa t ggtaatgaaaacc tagaggcagcgaaacaa 

caagcgtcacaatcattaggttcattagataacttaaataatgcgcaaaaacaaacagtt 

actgatcaaattaatggcgcgcatactgttgatgaagcaaatcaaattaagcaaaatgcg 

caaaact taaatac agcga tggg taac t tgaaacaagcgatagctgacaaaga tgc tacg 

aaagcgacagt taac t tcac tgatgcagatcaagcaaaacaacaagcatataacac tgc t 

gttacaaatgctgaaaatatcatttcaaaagctaatggcggcaatgcaacacaagctgaa 

g t tgaacaagcaa tcaaacaag 1 1 aa tgc tgcaaaacaagca t taaatggtaa tgccaa c 

g ttcaacatgcaaaagacgaagcaacagcattaattaatagc tctaatgacc t taaccaa 

gcacaaaaagacgcattaaaacaacaagttcaaaatgcaactactgtagctggtgtaaac 

aatgttaaacaaacagcacaagagttaaacaatgctatgacacaattaaaacaaggcatt 

gcagataaagaacaaacaaaagctgatggtaactttgtcaatgcagatcctgataagcaa 

aatgcatataatcaagcagtagcgaaagctgaagcattaattagtgctacgcctgatgtt 

gtcgttacacctagcgaaattactgcagcgttaaataaagttacgcaagctaaaaatgat 
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tt^aatggtaatacaaacttagcaacggcgaaacaaaatgttcaacatgctattgatcaa 

ttgccaaacttaaaccaagcgcaacgtgatgaatacagcaaacaaatcacgcaagcaaca 

cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 

caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 

gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 

aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaactaaagtg 

aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 

aagacaacacttggtacactagatcatttaaatgatgctcaaaaacaagcgctaacaact 

caagttgaacaagcaccagatattgcaacagttaataatgttaagcaaaatgctcaaaat 

ctgaataatgctatgactaacttaaacaatgcattacaagataaaactgagacattaaat 

agca ttaact ttactga tgcagatcaagctaagaaagatgc ttatac taatgcgg t ttca 

catgcagaaggtattttatctaaagcaaatggcagcaatgcaagtcaaactgaagfcggaa 

caagcgatgcaacgtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 

cgtgcaaaagatgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 

aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 

aagcaaacagcacaagatttaaatcaagcaatgacacaattgaaacaaggtattgcagat 

aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 

tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgcaaacgtg 

gatccacaacaagtggctcaagcgttacaacaagtgaatcaagctaagggtgatttaaac 

ggtaaccataacttacaagttgctaaagacaatgcaaatacagccattgatcagttacca 

aacttaaatcaaccacaaaaaacagcattaaaagaccaagtgtcgcatgcagaacttgtt 

acagg tgttaatgc tat taagcaaaatgctgabgcgttaaataatgcaa tgggtacattg 

aaacaacaaattcaagcgaacagtcaagtaccacagtcagttgactttacacaagcggat 

caagacaaacaacaagcatataacaatgcggctaaccaagcgcaacaaatcgcaaatggc 

ataccaacacctgtattgacgcctgatacagtaacacaagcagtgacaactatgaatcaa 

gcgaaagatgcattaaacggtgatgaaaaattagcacaagcgaaacaagaagctttagca 

aa tct tgatacgt tacgcgat ttaaatcaaccacaacgt gatgcafctacgtaaccaaa tc 

aatcaagcacaagcgttagctacagttgaacaaactaaacaaaatgcacaaaatgtgaat 

acagcaatgagtaacttgaaacaaggtattgcaaacaaagatactgtcaaagcaagtgag 

aactatcatgatgctgatgccgataagcaaacagcatatacaaatgcagtgtctcaagcg 

gaaggtattatcaatcaaacgacaaatccaacgcttaacccagatgaaataacacgtgca 

ttaactcaagtgactgatgctaaaaatggcttaaacggtgaagctaaattggcaactgaa 

aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 

gcattaaaaggtcaaatcgatcaatcgcctgaaattgctacagtgaaccaagttaaacaa 

acagcaacgagcctagatcaagcaatggatcaattatcacaagctattaatgataaagct 

caaacattagcggacggtaattacttaaatgcagatcctgacaaacaaaatgcgtataaa 

caggcagtagcaaaagctgaagcattattgaataaacaaagtggtactaatgaagtacaa 

gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcattaaatggtaat 

gacaatttggcaaatgcaaaacaacaagcaaaacaacaattggcgaacttaacacactta 

aafcgatgcacaaaaacaatcatttgaaagtcaaafctacacaagcgccacttgttacagat 

gtcactacgattaaccaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 

agtgttgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 

agacaaaatgactataaccaagctgtaacagctgctaataatatcattaatcaaactaca 

tcgcctacgatgaatccagatgatgttaatggtgcaacgacacaagtgaataatacgaaa 

gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 

gatcaattagatcatttgaataatgcgcaaaagcaacagttacaatcacaaattacgcaa 

tcatctgatattgctgcagttaatggtcacaaacaaacagcagaatcttfcaaatattgcg 

atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 

atcaatgctgatactgataaacaaactgcttataatacagcggtaaatgaagcagcagca 

atgat taacaaacaaac tggtcaaaa tgcgaaccaaacagaagtagaacaagc tat tact 

aaagttcaaacaacacttcaagcgttaaatggagaccataatttacaagttgctaaaaca* 

aatgcgacgcaagcaattgatgctttaacaagcttaaatgatcctcaaaaaacagcatta 

aaagaccaagttacagctgcaactttagtaactgcagttcatcaaattgaacaaaatgcg 

aatacgcttaaccaagcaatgcatggtttaagacagagcattcaagataacgcagcaact 

aaagc aaa tagcaaat at a t caacgaaga tcaaccagagcaac aaaac t a tgatcaagc t 

gttcaagccgcaaataatattatcaatgaacaaactgcaacattagataataatgcgatt 

aatcaagcagcgacaactgtgaatacaacgaaagcagcattacatggtgatgtgaagtta 

caaaatgataaagatcatgctaagcaaacggttagtcaattagcacatctaaacaatgca 

caaaaacatatggaagatacgttaattgatagtgaaacaactagaacagcagttaagcaa 

gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 

gacaaagatgcaacacgtgcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaa 

tcctatgatgaagcagttcaaaatgctgagtctatcattgcaggattaaataatccaact 

atcaataaaggtaatgtatcaagtgcgactcaagcagtaatatcatctaaaaatgcatta 

gatggtgttgaacgattagctcaagataagcaaactgctggaaattctctaaatcattta 

gatcaattaacaccagctcaacaacaagcgctagaaaatcaakttaataatgcaacaact 

cgtggcgaagtagcacaaaaattaactgaagcacaagcacttaaccaagcaatggaagct 

ttacgtaatagcat tcaagatcaacagcaaacggaagcgggtagc aagt tta tcaatgaa 

gataaaccacaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaat' 

caaactaacaatccaacgcttgataaagcacaagttgaacaattgacacaagctgttaac 

caagc taaagataacc tacacggtgatcaaaaac t tgcagacgataaacaacatgcggtt 

actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 

ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 

gatcaagcaatgcaagcattacgtaatagtattcaagatcaacaacaaacagaatctggt 

agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 

gcaaaagatttaattaaccaaacaggtaatccaacactcgacaaatcacaagtagaacaa 

ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgctcgt 

gatcaacaacaagcagtaacaactgtaaatgcattgccaaacttaaatcatgcacaacaa 

caagcattaactgatgctataaatgcagcgcctacaagaacagaggttgcacaacatgtt 

caaactgctactgaacttgatcacgcgatggaaacattgaaaaataaagttgatcaagtg 

aatacagataaggctcaaccaaattacactgaagcgtcaactgataaaaaagaagcagta 

gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 

aaagacgctgtagaccaagtattaactaagcttcaagaaaaagaaaatgagttaaatggt 

aatgagagagtcgctgaagctaaaacacaagcgaaacaaactattgaccaattaacacat 

t taaa tgc tgatcaaattgcaac tgctaaacaaaacat tgatcaagcgacgaaact tcaa 

ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 

caagcagttaatgaacatgctaacgttgagcaaactgtagattacacacaagcagattca 

gataaacaaaatgcttataaacaagctattgctgatgctgaaaatgtattgaaacaaaat 

gcgaa taagcaacaagtggat caagcac t tcaaaatattt taaatgcaaaacaagcatta 

aatggtgatgaacgtgtagcacttgctaaaacaaatggtaaacatgacatcgaccaattg 
aatgcattaaacaatgctcaacaagatggatttaaaggtcgcatcgatcaatcaaacgat 
ttaaatcaaatccaacaaattgtagatgaggctaaggcacttaatcgtgcaatggatcaa 
ttgtcacaagaaatcactgacaatgaaggacgcacgaaaggtagcacgaactatgtcaat 
gcagatacacaagtcaaacaagtatatgatgaaacggttgataaagcgaaacaagcactt 
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gataaatcgactggtcaaaacttaactgcaaaacaagttatcaaattaaatgatgcagtc 

actgcagctaagaaagcattaaatggtgaagaaagacttaataatcgtaaagctgaagca 

ttacaaagattggatcaattaacacatctaaacaatgctcaaagacaattagcaatccaa 

caaattaataatgctgaaacgctaaataaagcatctcgagcaattaatagagcaactaaa 

t tagataa tgcaatgggtgcagtac aacaatatat t gacgaacagcacc t tggtgt tat c 

agcagcacaaattacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 

gcgaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagctgaagca 

gagcaattgaaacaaaatattatcgatgctcaaaatgcattaaatggagaccaaaacctt 

gcaaatgccaaagataaagcaaatgcgtttgttaattcgttaaatggattaaatcaacag 

caacaagatcttgcacataaagcaattaacaatgccgatactgtatcagatgtaacagat 

attgttaataatcaaattgacttaaatgatgcaatggaaacattgaaacatttagttgac 

aatgaaattccaaatgcagagcaaactgtcaattaccaaaacgctgacgataatgctaaa 

acaaacttcgatgatgccaaacgtctagcaaatacattgctaaafcagtgataacacaaafc 

gtgaatgatatcaatggcgcaatccaagcagtcaatgatgcaatccataatcttaatggt 

gatcaacgac tacaagatgc taaagacaaggcaat tcaatctattaatcaagctt tagc t 

aataagctaaaagaaatcgaagcttcaaatgcgacggatcaagacaagcttattgcgaaa 

aataaagcagaagaattggcaaacagcatcabcaacaacattaataaagcaacaagtaat 

caggctgtatctcaagttcaaacagcaggcaaccacgcgattgaacaagtgcatgccaat 

gaaataccaaaagcaaaaattgatgccaataaagacgttgataagcaagttcaagcatta 

a t tgacgaaa t tga tcgaaa tccaaa tc t aacagataaggaaaaacaagcac t taaaga t 

cgtattaatcaaatacttcaacaaggtcataacggcattaacaatgcgatgactaaagaa 

gaaattgaacaagccaaagcacaacttgcgcaagcattacaagacatcaaagatttagtg 

aaagctaaagaagatgcgaaacaagatgttgataaacaagttcaagctttaattgacgaa 

atcgatcaaaatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaat 

caaatacttcaacaaggtcatarcgacattamcaatgcgatgacaaaagaagcaattgaa 

caagcaaaagaacgtttagcgcaagcattgcaagacatcaaagatttagtgaaagctaaa 

gaagatgcgaaaaatgatattgataaacgtgtacaagctttaattgacgaaatcgatcaa 

aatccaaatctaacagataaggaaaaacaagcacttaaagatcgaattaatcaaatactt 

caacaaggtcataacgacattaacaatgcgctgactaaagaagaaattgagcaggcaaaa 

gcacaacttgcacaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcg 

aaaaatgcaataaaagccttagctaatgcgaagcgtgatcaaatcaattcaaatccagat 

ttaacacctgagcaaaaagcaaaagcgctcaaagaaattgacgaagctgaaaaacgagca 

ctacaaaacgttgagaatgctcaaactatagatx^attaaatcgaggattaaacttaggt 

ttagatgacattagaaatacacatgtatgggaggttgatgaacaacctgctgtaaatgaa 

atttttgaagcaacacctgagcaaatcctagttaatggtgaactcattgtacatcgtgat 

gacatcattacagaacaagatattcttgcacacataaacttaattgatcagctttcagca 

gaagtcatcgatacaccatcaactgcaacgatttctgatagcttaacagcaaaagttgaa 

gttacattgcttgatggatcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaa 

gaattgtcagtagtcaaacaacaggcaattgaatcaatcgaaaatgcggcacaacaaaag 

attaatgaaatcaataatagtgtgacattaacactggaacaaaaagaagctgcaattgca 

gaagttaataagcttaaacaacaagcaattgatcatgttaacaatgcacctgatgttcat 

tcagttgaagaaattcaacaacaagaacaagcgcatattgaacaatttaatccagaacaa 

tttacgattgaacaagcaaaatcaaatgcaattaaatcgattgaagatgcaattcaacat 

atgattgatgaaatcaaagctcgtactgatctaacagataaagagaagcaagaagctatt 

gctaagttaaatcaattaaaagaacaagcaattcaagcgattcaacgtgcgcaaagcatc 

gatgaaataagtgagcaattggaacaatttaaagctcaaatgaaagcagctaatccaaca 

gcaaaagaactagctaaacgcaagcaagaagetattagtagaattaaagacttttcaaat 

gaaaaaa taaatagtat tcgaaa tag tgaaa ttggcac age tga tgaaaaacaagcagca 

atgaatcaaattaacgaaattgtgcttgaaacaattagagatattaataatgcgcataca 

ttacagcaagttgaggctgcattgaacaatggtattgctcgaatttcagcagtacaaatt 

gtaacatctgatcgtgctaaacaatcgtcaagtactggaaatgaatctaatagccattta 

acaattggttatggaactgcaaatcatccatttaacagttcgactattggacataaaaag 

aaacttgatgaagatgatgacattgatccacttcatatgcgtcactttagtaataatttc 

ggtaatgttattaaaaacgctattggtgtggtgggtatctctggtttactagctagtttc 

tggttcttcattgccaaacgtcgtcgtaaagaagatgaagaggaagaattagaaataaga 

gataataa taaagat tcaataaaagagactttagacgatacaaaacatttaccac tt t ta 

tttgcgaaacgtcgcagaaaagaagatgaagaagatgttactgttgaagaaaaagattcg 

ctaaataatggcgagtcactcgataaagttaaacatacgccgttcttcttaccaaaacgt 

cgtcgtaaagaagatgaagaagatgtggaagttacaaatgaaaacacagatgaaaaagtg ' 

ttgaaagataacgaacattc accactc t ta ttcgcaaaacgacgcaaagataaagaggaa 

gatgttgaaacaacaactagtattgaatctaaagatgaggacgttcctttattattggct 

aaaaagaaaaatcaaaaagataaccaatccaaagacaaaaagtcagcatcaaaaaatact 

tc taaaaagg tagcagc taaaaagaagaaaaagaaagc taagaaaaataaaaaataa 
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vnyrdkiqkfsirkytvgtfstviatlvflgfntsq^^ 

enre sqvqn sqnsqngqs 1 sa theneqpni s qanl vdqkvaqss t tndeqpasqnvn tkk 

dsa Caat tqpdkeqs khkqnesqsankngndiuraahvenheanvvtas ds sdngnvqhdr 

nelqaf f danyhdyrf idrenadsgt f nyvkgi f dkintl lgsndpinnkdlqlaykel e 

qavalirtmpqrqqtsrrsniriqtrsvesraaeprsvsdyqnansByyvenandgsgy^ 

gtyinasskgapydlpttpwntlkasdskeialmtakqtgdgyqw^ 

fwfalpadqvpvgrtdfv±vnsdgtnvqwshgagagankplqqr^ 

rnrsgqviydv^tvhiyslecUsrasdyfseagatpatkafgrqxifeyingqkpasspgv 

pkvy t f igqgdaey t is f k tqgp tvnklyyaaggral eynql fmysqlyves tqdhqqrl 

nglrqwnr tyrigttkrvevsqgnvqtkkvles tnlniddf vddplsyvktpsnkvlgf 

ysnnantnaf rpggaqqlneyql sql f tdqklqeaar trnpi rlmig£dypdaygnse tl 

vpvnltvlpeiqfaiiikffknddtqniaekpfskqaghpvfyvyagnqgnasvnlggsvts 

iqplrinl tsnenf tdkdwqi tgiprtlhlens tnrpnnarerni el vgnllpgdyf gti 

rf grkeql f eirvkphtp ti tt taeqlrgtalqkvpvnisgipldpsalvylvaptnqt fc 

nggseadqipsgytilatgtpdgvhntitirpqdyWfippvgkqi 

snavti lpddipp tinnpvginakyyrgdevnf tmgvsdrhsgikntti t tlpngwtsnl 

tkadkrmgslsitgrvsrmqafnsditfkv^tdnvimttiidsqskhvsihvgki6 

pivlgntekvvvvnptavsndekqsiitafmn)^^ 

dgss ttlda tnvmtyepwkpeyqtvnaaktatvtiakgqs f sigdi kqyf tlsngqpip 
sgtf tni tsdrtiptaqevsqmnagtqlyhi tatnayhkdsedfyislki idvkqpegdg 
rvyr ts tydlttdeiskvkqaf inanrdvi tl aegdisvtntpnganvsti tvninkgrl 
tksfasnlanrmflnmifpqdytvtwtnakianrptdggls 

qi ttodiltuidkatttvpglrrmitgneksqaeaggTprLfrttgysqsnattdgqrqftl 
ngqyiqvl diinpsugyggqpvtnsn tranhsns twnvnepaangagaf tidhwksns 
thnasdavykaqlyl tpygpkqyvehlnqntgnt tdainiy fvpsdl vnp t isvgnytnh 
qvfsget £tnti tandn f gvqs vtvpntaqitgtvdnnh^vsat^nvtsatnktinll 
atdtsgntatts fnvtvkplrdkyrvgtss taanpvrianisnnatvsqadqttiinslt 
f tetvpnrsyarasane i tsktvsnvsrtgnnan v Uv t v tyqdgtts tvtvpvkhvipei 
vahshytrwjgqdfpagngssasdyfklsngsdiadati twvsgqapnkdntrigedi tvt 
ahilidgettpi tktatykwrtvpkhvf e targvlypgvs ctoyiiakqyvkpvnnsws til 
aqtnnnf q fvgtygpnkdwgi s tr 1 irvtydnrqt edl tilskvkpdppridansvtyka 
gl tnqeikvnnvlniis s vkl fkadntplnvtni thgs gfsswtvsdalpnggi kaks s i 
smimv1:yt:tqdehgqvvtvtmesvdsn^atvtv1;pqlqattegav^ikggdgfdfghv 
er f iqnppkga tvawhdspd twkn tvgn thktavvtlpngqgtaivevpvkvyp vanaka 
psrdvkgqnlt^gtdamn;ydtf(^ntm.t^^ 

s aakrvpfvtvnvyqf efpqtt^ttvggtlasgtqasgyahinqaatglptdgf tykvmrd 
ttgtadanwsaimkpnvakvvnakydviyngh^ 

ai ti apgaiiqtxmthagnvt t^axikl vtkrrignvvt tf trrnntspwvkeasaa tvagi a 
gtxmgitvaagtmpadtiqyvatqgsgetvsdeqrsddftwapqpnqatt^vKp^hi 
| ditpimpsgMinptqamdiayteJcvgngaehsktinwr^ 

I t gkvtf riant ikpns s i ti tpkagt gnsvs sups 1 1 tap aalitvn 1 1 e i vkdy gsnvtaa 
einnavqvankrtatikngtamptnlaggs 1 1 tip vtvtyndgs teevqesi f tkadkre 

; 1 i taknlxlddpvs tegkkpgti tqyiniainhnaqqqint^kteaqqviimera tpqqvsda 
1 tkvraaqtki dqakall qnkednsql vtaknnl gssvnqvps tagm tqqs idnynakkr 
eaetei taaqrvidngdataqqisdekhrvdnal talnqak£dl tad thai eqavqqlnr 
tgtttgkkpasitaynnsijralqsdltsaknsaTiaiiqikpi:i^ 
Itqainqlvpladnsalktaktkldeeiiiksvttdgmtqssiqayenakragqtest^Qaq 
nvumgdatdqqiaaektlcvBekynslkqaiagltidlaplqt^ktqlqndidqptstt^ 
mtsa^iaafneklsaart3d.qeidrvlashpdvatirqnvtaanaaksaldqamgltvd 
kaplenaknqlqysidtqtsttgmtqdsinaynakltaaxnk^^ 
tntstanqaksdldharqaltpdkaplqtaktqleqsiiiqptdtt^^ 
aarqklteinqvlngnptvqniJidkvtea^ 

; nqaqgnnf tqqinaaqnhaal etiksnitalntamtklkdsvadniitiksdqnytdatpa 
nkqaydnavuaakgvige ttnp tmdyntvnqkaasvks tkdaldgqqnlqrakteatnai 
thasdlnqaqknaltqqviisaqnvqavudikqttqs^ 

vnadtriktodynnayiihandi iogriaqhpvi tp sdvnnal snvt s kehalnge aklnaak 
qeantalgftl nnl T^Tiaqrqrllqgqingahqidavntikqnatnlnsamgnlrqavadkdq 
vkr tedyadadtakqnayns avssae t iinqt tnp tinsvddviiratsavtsnknalngye 
klaqsktdaaraidalplilimaqkadvkskinaa 
indeqt t Insqnyqdatpskkteytziavqaakdiliiksngqri^^ 
aldgtrlldqakqtakqqlnmnthJ.tt^qktnltnqlnsgttvagvqt 
ntlrqsiajakdatkasedyvdaimdkqtaynimra 
• vas sktalngdenlaaakqnaktylntl tsitdaqknnlisqi tsatrvsgrvdtvkqnaq 
lUdqpmaslqnginnesqvkssekyrdadtiikqqeydiiax taakailnks tgpntaqnav 
eaalqrvnnaJ^alngdakliaaqriaakq^lgtlthittaqmdltoqisqatrilagves 
vkqnans ldgamgnlqtaindksgt lasqnfldadeqkrnaynqavsaaeti lnkqtgpn. 
taktaveqalnnvrma3ch^ngtqnlimakqaai tongas dlnqkqkdalkaqanga^ 
vsnaqdvqhna te lntamgt lkhai adk tntl assJcyvnadstkqnayttkvtnaehii s 
g tp twttps evtaaanqynsakqelngderl reakqnan taidal tqln tpqkakl keg 
vgqanrl edvqtvqtngqalnnamkglrds ianettvktsqnytdaspnnqs tynsavsn 
akgi inqtmip tmdt sai tqat tqyimaknglngaenlrnaqpatakcjnliit 1 snl tnnqk 
saiasqi&raghvsevtotknaatelntqmgiileqai 
tnavsraeailriktqgantskqdveaaiqnvssaknalngdqnvto^ 
iimaqkrdlttkidqattvagveavsntstqlntarnanlqagindktntlasenyhdads 
dkktaytqavt^enilnknsgsnldktavenalsqvana^ 

inglqhlttaqkdklkqqvqqaqnvagvdtvkssantlngamgtlmsiqdntatknggn. 
yldaternktnynnavds angvinatsnpmndanainqia tqvts tknaldgthnltqak 
qtatnaidgatrUnkaqkdalkaqvtsaqrvanvtsiqq^ianelritaingqlqhgiddena 
tkqtqkyrdaeqs kktaydqavaaakai lnkqtgsnsdkaavdralqqvts tkdalngda 
| kl aeakaaakqnlgtlnliitnaqrtdlegqrmqattvdgvntvktiiantld^ 
iiidkdatirr^yldadeskriiaytqavtaaegilnkqtggntskadvdnaliiavtraka 
alngadnliriaktsatntidglpnltqlqkdiilldiqveqaqnvagviigvkdkgntintaia 
galrtsiqndattktsqnyldasdsiikanyntavnnan^ 

vn 1 1 kaalngaqnlaqak tna tn tinnahd lnqkqkdal k tqvnnaqrvsdannvqh ta t 
elnsamtalkaaiadkertkasgnyvnadqekrqaydskvtnaeniisgtpnatltvndv 
nsaasqvTiaaktaliigdnnlrvaJcehaimtidglaqlnnaqkaklkeqvqsattldgvqt 
vknssqt lntamkglrds ianea t i kagqny t daspnnnieydsavtaakai inqtsap t 
mepntitqvtsqvttkeqalngaxnlaqakttaknnlnnltsinnaqkdaltrsidgatt 
vagvnqe takatelniiarahsl qnginde tqtkqtqkyldaepskJcs aydqavnaakail t 
kasgqnvdkaaveqalqnvnstktalngdaklneakaaakqtlgtlthinnaqrtaldne 
' i tqa tnvegvn tvkakaqql dgamgql e ts i rdkd 1 1 1 qs qnyqdaddakr t aysqavna 
; aat i Inktaggn tpkadveramqavtqant alngiqnldrakqaant ai tnasdlntkqk 
ealkaqr^sagrvsaangvehtatelntamtalkraiadkaetkasgnyvnadankrqay 
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dekvtaaenivsgtpt^tlt^advtnaatqvto 
lngpqkaklkeqv^qattlpnvqtvrdnaqtlntamkglrd^ 

nkqtdynsavtaakaiigqttspsranaqeinqakdqvtakq^ 

lnglsdl tdaqkdavkrqi egathvnevtqaqnnadalntamtnl kngiqdqntikqgvn 

f t dadeakrnaytnavtqaeqi lnkaqgpn tskdgve talen vqxaknelngnqnvanak 

t taknalnnl tsinnaqkealksqiega ttvagvnqvs ttaselntamsnlqngindeaa 

t)caaqkytdadrekqtayndavl:aakt^ldktagsndakaaveqalarvntakta]jigde 

rlneakntakqqvatrastiltdaqkaiiltsqiesgttvagvqgiqanagtldqamnqlrqs 

i askda tks s edyqdanadlqnayndav tnaegi i s a tnnpemnp dtinqkasqvnsaks 

alngdeklaaak^aksdigrltdlnnaqrtaanaevdqapolaavtaaknkat^lntom 

gal khalaekdn tkr s vny t dadqpkqqaydtavtqaeai tnangsnane tqvqaalnql 

nqakndlngdnkvaqakesakralasysnlnnaqstaatsqidnattvagvtaaqataiie 

1 n t amgql qngindqn tvkqqvnf tdadqgkkdaytna vtnaqgi 1 dkahgqnm tkaqve 

aalnqvttaknalngdanvrqa3csdakanlgtlthlnnaqkqdl taqiogattvngvngv 

kt^taqdldgamqrlqsalaiikdqtkaBenyidadptkktafdnai tqaesylnkdhgank 

dkqaveqai qsvts t^aTngrianlqraktealqfndiil thlntpqktalkqqvnaaqrv 

sgvt<£L1msatslimam&qlkqaiadhdtivasg^ 

spnvi tnaadvtaa tqrvnnae tglngd tnlatakqqakdal rqmttil sdaqkqsi tgqi 

daatqvtgvqsvkjflnatnldnainnqlrnsiaakddvkasqpyvdadrdkqnayn 

eriiinatsqptldpsavtqaangvstmktaliiga^la 

dlntqvtnapni 3 tvnqvktkaeqldqamerl ingiqdkdqvkqsvnf tdadpekqtayn. 
navt aaeni inqang tnanqsqveaais tvt 1 1 kqalngdrkvtdaknnanqtl s tl dnl 
naaqkgavtgninqahtvaevtqaiqtaqelntamgnl)mslnd3cdttlgsqnfadadp^ 
kknayneavhnaeailnkstgtnvpkdqveaajra^ 

dglstil tnaqkealkql vqqs t tvae aqgueqkannvdaamdklrqe i adnattkqnqay 
tdasqnkkdaynnavttaqgiidqttsp tldp tvinqaagqvs t tknalngnenleaakq 
qasqs lgslcbiljmaqkqtvtdqij^rakt^ 

katvnf tdadqakqqayn tavtnaeni iskanggnatqaeveqaikqvnaakqalrignan 
yqhakde a t al ins d 1 nqaqkdalkqqvqnattvagrvanvkqtaqeXnnamtqlkQ[gi 
adkeqtkadgnf vnadpdkqnaynqavakaealisa tpdvvvtpsei taalakvtqaknd 
lngatnlata3cqnvqhaidqlpn 1 nqaqrdeyskqi tqatlvpnvnaiqqaa t tlndam t 
qlkqgiaitfcaqikgsenyhdadtdkqt^^ 
ndtoqalngnqkladakqdakttlgtldhljadaqkqaltt^jveq^ 

qamqrvneakqalngndnvqrakdaakqvi tTiandlnqaqkdalkqqvrtaaqLvaiivnti 
kqtaqdlnqani tqlkqgiadkdgtAangrifvnadtdkqnayniiavahaeqi i s grtpnanv 
dpqqvaqaJ-qqvnqakgdlngnhnlqvakdnantaidqlp^nqpqktalkdqv^haelv 
tgvnaikqnadalimamgtlkqqiqansqvpqsvidftqadqdkqqayimaanqaqqi 
ip tpvl t^d trytqavt: tinnqakdalJigdeklaqakqeal an I dtl rd 1 n qpqrdalrnqi 
nqaqal atveqtkqnaqnvn tamsnlkqgi ankdtrvkasenyh.dadadkqt^ytriavs qa 
egiiaql:trnptlnpdeit^altqytria3^ 

al kgqi dqspei a tvnqvkqta t s 1 dqaradql s qa i ndkaqt 1 adgny lnadpdkqnayk 
qavakaealLnkqsgtaevqaqvesi tnevnaakqalngndn 1 an akqqakqqlanl thi. 
ndaqkqsfesqitqaplvtdvttinqkaqtldhamellrnsvadnqttlased^ 
rgndynqavtaarm iiiiqttspt^mpddvngattq^imtkvaldgdeinlaaakqqannrl 
dqlditlxinaqkqglqsqi tqssdiaavnghkqtaes In t amgiil inaiadhqaveqrgn f 
load t dkgt ayxitaviieaaami nkqtgqnanqteveqaitkvqttlqa 1 ngdhnlqvakt 
na tqaidal t s lndpqktalkdqytaat lvt avhql eqn nn t f n qainhg lrqs i qdna at 
kanekyinedqpeqqnydqavqaanriiinecitatldnnai nqaattvnttkaalhgdvkl 
qndkdhakqtvsqlah 1 nnaqkhmedtlids et tr tavkqdl teaqaldqlradalqqsia 
dkdabrassayvnaepnkkqsydeavqnaesiiagl nnptinkgnvs sabqavissknal 
dgverlaqdkqtagnsliahldql tpagggal^n qi, rma ttrgevaqklteaqalnqamea 
1 rns i qdqqq teags kf inedJ^qkdayqaavqnakdl tnq tnnp t 1 dkaqveql t qavn 
qakdnlhgdqkl ad&kqhavtdlnqlnglrinpqrqal esgi nnaatrgevaqklaeakal 
dqamqal rus i qdqqqtesgs kf inedJcpqkdayqaavqnakdl inqtgnptl dks qveq 
1 tqavttakdn Ihgdqklaxflqqqav t tvn alprt Infra gggal tdalnaap trtevaqhv 
qtat eldhame tlknkvdqvntdkaqpnyteas tdkkeavdqalqaaes i tdptngsnan 
kdavdqvl tklqekenelngnervae ak tqakqti dql thlnadqi a t akqni dqa tkl q 
piaelvdqatqlnqsiodqlqqavuehanveqtvdytqadsdkqnayJcqaiadaeiivlkqn 
ankqqvdqalqnilnakqalngdervalaktagkhdidqln^ 

lnqiqqi vdeakalnxamdql sqei tdnegrtkgs tnyvnadtqvkqvyde tvdkakqal 
dks tgqol t akqvi klndavtaakkalngeerlnn rkaealqr Idql thi nnaqrqlaiq 
qinnaetlnkasra i n r a tkl dn amg avqqy i deqhl gvi s s tnyinaddnl kany dna i 
anaaheldkvqgnai akaeaeqlkqai i daqnalngdqnl anakdkanaf vnelnglnqq 
qqdlahkairmadtvsdvt^ivrmqidlndamet^)d^ 
tnfddakrlantllnsdntiavndingaiqavndailml^ 

nklkeieasnatdqdkl iaknkaeel aas i inni nkatsnqavsqvqtagntiaieqvhan 
eipkakidankdvdkqvqal ideidrnpnl tdkekqalkdriiiqilqqghnginnam tke 
eieqakaqlaqalqdikdl vkakedakqdvdkqvqal ideidqnpnl tdkekqalkdr in 
qilqqgtixdlxnaratkeaieqakerlaqalqdikdlvkakedakndi 
npnl tdkekqalkdrinqilqqghndiiinaltkeeieqakaqlaqalqdikdlvkakeda 
knaikal anakr dqinsnpdl tpeqkakal kei de a ekralqnveaaqti dqlnrglnlg 
lddirnthwevdegpavneif eatpeqilvngelivhrddixteqdilahi nl idqlsa 
evidtps ta t isds ltakvevtlldgskvivnvpvkwekelswkqqai esienaaqqk 
ine innsvt 1 tl eqkeaaiaevnkl kqqaidhvnnapdvlis veeiqqqeqahi eqfnpeq 
f tieqaksnaiksi edaiqiunideikar tdl tdkekqeaiaklnqlkeqaiqaiqraqs i 
deiseqleqfkaqmkaanptakelakrkqeaisrikdfsaekinBirnseigtadekqaa 
mnqinei vie ti rdinnahtlqqveaalnngiari savqivtsdrakqssstgn.esnshl 
ti gygtanhp f nss t ighWckldedddidplfcmrhfsnnf gnviknaigwgisgllasf 
wf f iakrrrkedeeeel eirdnnkdsiketlddtkhlpll f akrrrkedeedvtveekds 
lnngesl dkvkhtp f f lpkrrrkedeedvevtnen tdekvlkdnehspl 1 f akrrkdkee 
dvetttsleskdedvplllakk3aiq3cdnqslcd3c)csas)aitskkvaakk3ckk)cakknkk 
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441. 


a tgt tc t ttgatgatgc taaagaagcatcaagag tac t tgaaataacat tgacgaaaaga 
gatgctaaaaaagaaaatcctattccgatgtgtggcgtaccatatcattctgctgataat 
tacattgaaacattgattaataaggggtataaggtcgctatatgtgaacaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatcacaccaggaact 
gtt a tggatcaaaatggtatgga tgaaaagaaaaataattatattttaagt t ttatcgaa 
aat gaagaa 1 1 tgga t tatgc ta t tg t gatg 1 1 tc tacaggagaac tcaaag taac tea t 
t tcaaagatacagcaacc t tgc 1 1 aatgagattacaacaattaatcccaatgaaa tegtc 
ataaagcaagctctatctgaagaattaaaaagacaaatcaacatgataactgagacgatt 
actgttcgcgaagatatatctgatgaagattatgatatgaatcagttgacacatcagtta 
atgcatgacacaactcaattattgttagattacattcatcacacacaaaagcgagattta 
tctcatattgaggaagtaattgaatatgctgcagttgattatatgaagatggattattat 
gcgaagcgaaat t tagagc tgacagagagca tacga ttaaaatcaaaaaaagggact t tg 
ttatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaafcattgttgaagagttt 
a tggaccgtt ttattgaaagagatacat tacgtaatcatttaaatcaagtgtatgacata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagca t tc ta tatccgaaatacc t caca t taaagca t tac tc aatgaat tgggtgcacaa 
actaccacgcaat ttaaagaat tagaacc tttagatgact tgt tacaaatt t tagaagaa 
agtttagttgaagaaccacctatttccatcaaagatggaggattatttaaaaatggcttc 
aacgcgcaacttgatgaatatttagaagcttcaaaaaatggtaaaacttggcttgcagaa 
ttacaagctaaggaacgtgaacgtacaggtattaagtcattgaaaattagttttaataaa 
g tgt 1 1 ggt tat t tt a t tgaaa tt acacgtgcaaact taaataatt ttc aace tgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaa 
ttatttgttaaattacgagaacacattaaaacgrtacactgaacgtttacaaaagcaagcg 
aaaatcatt tcagaac t tgat tg tt tacaaagt tt tgctgaaattgctcaaaaatataat 
tatgtcaaacctacatttagtgatgataaagttttacatttagaaaactcaagacatcct 
gttgttgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgt ttatttatc teat tacgggacctaata tgtcaggtaagtcaacatatatgaga 
caagttgctataataagtatcatggctcaaatgggagcatatgtaccatgtgattcagca 

acauucLt>Q» ucLuctuuL-y &L.\*ac*ciuuuuueit. i_c^yc^uyy L.y^ciyL-ciyauya.v*L> ttyuatca 

ggtaaaagtacatttatggtagaaatgttagaagctcaaaaagctttaacttatgctact 
gaaaatagt t taa t tatctt tgacgaaataggaagaggtacatccacttatgatggtc 1 1 
gcgttagcgcaagcgatgattgaatatgttgctcaaacttcccatgctaagacacttttc 
tcaacacattatcatgaattgacatcacttgatcaaatgcttaagtgtttaaaaaatgta 
catgttgctgcaaacgagtatcaaggtgaac tgatattt ttgcataaagtcaaagatggc 
gctgtggatgatagctatggtattcaagtggcaaaattagcggatttacctaatgaagtc 
attgatagagcgcaagttatattaaatgcatttgagcaaaaaccttcgtatcaactctct 
catgagaatactgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaa tcagttatagaaacacat acatcaaatcataat t atgagcaagegae c 1 1 1 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattcgagaattgaat 
ctatccaatatgacaccattggaagccttaatcaagctgaatgaattacaaagtcaatta 
aag 


442. 


mf f ddakeasrvlei 1 1 t^crdakkenpipmegvpyhsad^ 

pkqtkgmvrrewrii t^>gtvmdqngmdekknnyilsf ieneef glcycdvs tgelkvta 

. f kdtatl laei ttinpnei vikqalseelkrqinmi tetl tvredi sdedydinnql Uiql 

luMttqllldyihhtqkrdlshieevieyaavdyntadyya^ 

lwliMetktpmgarrlkjqwidrpl inkqqindrlniveefmdrfierdt^ 

erl vgrvsygnvnardl iqlkhsi seipMXallnelgacjtttqfkeleplddllqilee 

slveeppisikdgglfJaigfnagldeyleaskngkt^laelqaker^rtgikslkisfnk 

vfgyf i ei t r anlnnf qpea f gynrkqt 1 snaer fi tdelkekedi i 1 gaedkavel eye 

lfvklr ehi kty terlqkqakiiseldclqs f aeiaqkynyvfcptf sddkvlhlensrhp 

vvervmdyndyvpndchldde t f iyli tgpnmsgks tymrqvaiisimaqmgayypcdsa 

tip i f dqif trigaaddlvsgks tfmvemleaqkal tyatensli i f deigrgts tydgl 

ala qami eyvaq t shak 1 1 f s thyhel ts 1 dqmlkc 1 knvhvaaneyqge 1 i f Ihkvkdg 

avddsygiqvakladlpnevidraqviliia±eq)^syqlshentdnqqtvps 

eeqsvie thtsnhnyeqatf dl f dgynqqsevecqirelnlsnmtplealiklnelqsqlk 
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443. 


atgattccaactaaacctcatgatgtgatttggacagatgcacaatggcaaagtatttat 
gcgaaaggacaggacatacttgttgctgctgcagcaggttccggtaaaacagccgttcta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtatacaa 
gaagcatcttttaaggatcctaacaatgaacatttaaagaatcagcgaatcaaaattcat 
caagcacagatttctactttacacagtttctgtttgaaattgattcagcagcattatgat 
gtattagatatcgatcctcattttagaacaagtagtgaagcggaaaatatattattatta 
gaacaaactattgatgatgttttagaacaacactatgataaattagatcctcactttata 
gaattaaccgaacaactatcatcagataggaatgatgatcaatttagaagtattattaag 
cagttatattttttcagtattgctaatcctcaaccatttgaatggctcaatcaattagcg 
caaccatacaaagaagaaaataaacagcaacaattaatgcagcttatcaatgatttagca 
atgatttttatgaaagcaggatatgaggaattacaaaaaagttatgacttattctcaatg 
a tggaaag tgt tgataagcagc ttgaagtta t tgaaaccgaacgca tgt t tat tac taaa 
gctattgaaggtaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 
tttccggcaataaatagcaagataaaagaagcaaatgaaggcatggaagatgctttaaat 
gaagcaaaacaacat tatga taaatataaatc 1 1 tag ttatgaaag taaagaatgattat 
1 1 1 tc tagaaatgcagaagat t tgcaaagagat atgcaacaac tcgcacc t cgag t ggc t 
tat ttagc tcaaatagt tcaagat gtgattcaatcat ttggtgttcaaaaacgaagtcgt 
aatattttggatttttcagattatgaacattttgcattacgcattcttactaacgaagat 
ggctcaccttcgcgtatcgctgaaacgtatcgtgaacattttaaagaaatcctagttgat 

gagtatcaagatactaatagagtgcaagaaaaaatattatcttgtattaaaactggtgaa 1 
gaacacgatggtaacttgttcatggttggggatgtgaagcagtctatttataaatttaga 
caagctgatcctagtttatttattgaaaaatataatcgcttttctagtagtggaaatgaa 
agtggcttgcgcattgacttatcgcaaaactttcgttcgagacaggaagtgttatctaca 
accaattacttgttcaaacatatgatggatgaacaagtaggagaaatttcatatgatgat 
gcagcgcaattgtattttggtgcaccatatgacgaagtttcacatcctgttcaattacga 
gcacttgttgaggcaagttcagaaaatagtgacttaactggaagtgaacaagaagcgaat 
tacattgttgaacaagttaaagatattattaatcatcaaaacgtatacgatatgaaaaca 
• ggtcaatacagaaaagcaacatataaagatatcgtaattttagagcgaagttttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgatatcccttttcacgtaaatagtaag 
gaagggtattttgagcaaactgaagtacgtcttgtgctttcatttttaagaacaatagat 
aatccacttcaagacatttatttagtgggattgatgcgttctgtaatatatcaatttact 
gaagaagaattagctgaaataagagttgtaagccctcatgatgattacttttatcaatct 
ataaaaaattatatgattgatgaaaaagctgattctagattggttgacaagttaaatcgt 
tttattcaggatatacaaaaatatcaaaattatagtcaaagtcaaccggtttaccaatta 
attgataaattttataatgatcattttgtaattcagtactttagcggtcttattggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagctgttgaatttgaaaattca 

agtttcagaggtttattccaatttattcgttttattgatgagcttattgatcgtaaaaaa j 

gattttggtgaagaaaatgtcgtaggtcctaacgataatgtggttagaatgatgacgatt 

cacagtagtaaaggattagaatttccatttgtaatttactcaggattatctaaaaaattc 

aacaaaggtgacctgaatgcaccagttattctaaatcaacaatatggtttaggtatggat 

tattttgatgtaaataaagatatggcttttccttcacttgcctctgtggcatatagagca 

ataaatgaaaaagaacttatatcagaagagatgcgtttaatctatgttgcgttgacacga 

gcaaaagagcaac t tattt tagt tggaagagtscaaaga tgaaaagtcgt t aa t taaa ta t 

gaacaattagc tgtttcagacacacatatagcagt taatgaacgcc ttac tgctaccaat 

ccatttgttctaatttatggtgttttggctaagcatcaatcgccttcattgccaaatgat 

caaagatttgaaagagatattgatcaattaaattctgaagtgaagccacgtgtatcaata 

gtgattgatcattatgaggatgtttcaactgaagaagtagtcaatgataatgaaataaga 

aCcLa ucgaay aaL> Lcta&y y c \* <x uuta ua^ uy y taa uy a ay a. v*y UQaaaaL caaaa u L. v cL U 

caacagctttcttatgactatccttttaaagttaacacgatgaaaccatctaaacagtcg 
gtatcagagttaaaacgtcaattagaaactgaagaaagtaatacaaattatgatagagta 
cgtcaatatcgtattggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaatgaaatagggactttaatgcatacagtcatgcaacacttacctttt 
agagaacaacgtttaacaaaagacgaattatttcaatatatcgatcgattgattgacaaa 
caacttattgatgaagatgcaaaagaggatattagaatagatgagattatgcatttcatt 
gatggccctctctatatggaaatagctcaagctgacaatgtttatactgaattacctttt 
gtggtaaatcaaattaaagttgatggacttacaagtgaagatgaagatgtatccattatt 
caaggtatgattgatttaatatatgaaagtgacggacaattttactttgttgattacaaa 
acagatgcttt taatagaagaaaaggta tgagtgatgfiagaaa tagggaatcagc tcaaa 
gaaaaatatcagatacaaatgacgtattatcgaaatactttagaaaccatacttaaacga 
cccgtaaagggttacttatattttttcaaatttggtacattagaaatagatgat 


444. 


ndpt^hd\rLwtttaqwqsiyakgq^ 

vt f tnlsaremkhrvdkriqeas f kdpnnetaXuqr i kihqaqi s tlhs f clkl iqqhyd 

vld^dphfrtsseaenillleqtiddvleqhydklc^fielte^^ 

glyf f sianpqpfewlnql aqpykeenkqqqlmql indl ami fmkagyeolqksydl fsm 

raesvdkqlevietexmf itJcaiegkvlntdvi tqhje£msrfpainsk±keanegmedaln 

eakqhydkykslvrrd^kndyfsrriaedlqrdm^ 

nildfsdyehfalriltnedgspsriaetyrehfkeilvdeyqdtnrvqek^ 
ehdgnlfnrvgdvkqsiykfrqadpslfiek}^ 

cnyj. iJtiiiuuKieqvyex^yu.uact\iJ.Y tyopy^vouy VQiraLVcassenscu uy atsijetaii 
yiveqykdiinhqrLvydmktgqyrkatyicdivile^ 

egy f eqtevxl vl s f lxtidnplqdiylvglmrs viyqf teeelae irwsphddyfyqs 
iknynddekadsrlvdklnrfiqd^qkyqnysqsq^ 

kcrrranlvgl fnkavef enss f rgl f qf irf i de lidrkkdf aeenvvuDndnvvrnnnti 
hsskglefpfviy^glskkfiikgdliiapvilnqqyglgm^ 

inekeli seemrliyval txakeql i 1 vgrvkde ks 1 ikyeqlavsdthiavnerl tatn 
pfvliygvlakhqsps lpndqr f erdi dqins evkprvs ividhyedvs teewndneir 
tieel kaintgnedvkikihqql sydyp fkvn tmkp s kqsvs e 1 krql e te esntny drv 
rqyrigvasyerpkf 1 tqtJdcrkaneigtlmixtvmqhlp£reqrl tkdel fqyidrlidk 
qlidedakedi ri deimhf idgplymeiaqadnvytelpfwnqikvdgl tsededvsii 
qgmidliyesdgqfyfvdyktdafnrrkgmsdeeignqlkeJ^qiqmt^rritletillcr 
pvkgylyf fkf gtleidd 


445. 


c tgtacca tcaaa tggtgctacaatttc tec tgaatctggtacaaatccgataccatcac 
ccatcatcttttcagagaaaactttatcaggtacttcagataacggtattatctcaccat 
gtccaggtgcgtaaatttctgtttctacaatatcttccacatgtacaggatcatctgaca 
cttcttcatcaattgttgtttcacttggttttg 


446. 


lyhqmvlqf llnl vqixyhhpes fqrklyqvlqi tvl shhvqvrkfl f Iqylphvgdhl t 
llhqllfhlvl 
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447. 


cgca tact t tgg tcatcac tatgcgtaatccacaaaa tggcaatccctttatctgc tag t 
ttaaatataatttcttcaattttctttttattatgtgtatctaaagcgctagtagcttcg 
cccaacaacaaaacttcaggtccatacatgagttgtc tagcgatggtaatacgt tgttgc 
tctcccccagacatgtgctcaatt 


448. 


rilwsslcvihkmaip lsas luiis si f f 11 cvskalvassnnXt sgsymsclamvircc 
sppctmcsi 


a a n 

449. 


tcacgtactttacgcgctctactcttaatactccaaacaggcatgatgtgtggtttgtta 
tggtcatcatctgaaatcataataaaattcttttcacctttgtttgtcaatccgtatact 
tcgtcatattttgcgacatctttaataaactctctcattcttatatcatctaattcagac 

auuaau cwauLay uua u t L LoaCl<a taCC taCadugu u uCC u uC l CCaCCa w taCCCaCo 

ttaactaaaactttgtcacctggatcaaagatttcatccatttcatatattacaaaacaa 
tcaatatctgctctaatgattttgtcg 


450. 


srtlralllilqtgnimcgllwssseiiikffsplfvnpytssyfatsliiisliliesnsd 
1 inssviltistmfpssplftltktlspgskissisyvtkrsisalmils 


451. 


gcaggatttttgactaaagcagtacttaaatcaacttcatctctgtcatcaaacacttct 

uttuya^ui.t.Ltuai.y LgcaoCLaCtC taaauyaaCCCUCy CCCacclL LtaaC wC uaCC 

cttacatttctggcactatca 


43« - 




453. 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatccgca 
aattcaggaatgactggaagcaagtctctaatgggacgtgctgatgcaaacattacattg 


454. 


yf fisflirliscslitetisicpfldiieplppilcv^ssansgmtgsJcslmgradanitl 


455. 

• 


ttatcttcttctaaagctttaccttcaacgtcaacgtttggcaatactgcacctaaccat 
ttaggaaggtaccatgaagctttaccaaagagtttcgtcaatgctggaattaatgtcata 
cgtacgacgaatgcgtcgaataacacaccgaaacctaatgcgatacccattgacttaatt 
gcactgtcatcttggaagacgaatgcgatgaatacactgaacataataagtgcagcagct 
acgataacaggtccactttctttgatacctacacggattgaa 


456. 


lssskalps ts tf gntapiihlgryhealpJcs fvnaganvirttnasixntpl^aipidli 
a±sswjccnainnu.i,niasaaacj. tgp±si.3.ptJrie 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccttctaat 
gcccucaacycagaaccagcgaucacayy uacaccgccacccgggaagccacattcgctt 
aataaQlicacgaacttccatttcaactaattctaataattcttcatcatctaccafcortca 
actttgtttaagaatacaactaafcgctggtacaccaacgttacgtgataataagatgtgt 
tcacgagtttgtggcattggaccgtcagcagcagatacaactaagataccgccgtccatt 
tga 


458. 


ss tacikski f csys asp snafnaopal tgtssp gksys Inker t si s tnsnnss ss tms 
tlfJcnttnagtptlr-<±i]aiKJ5rvcgIyi>saadttkippsi 


459. 


ttagaaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 

tcttcgaacac ttctaatgcatcacgaccac tacgttgttcaacaagatcaaatgcagaa ^ 


*tou . 




| 461. 


aggaggcgaccgccccagtcaaactgcccgcctgacactgtctcccaccacgataagtgg 
tgcgggttagaaagccaacacagc 


462. 


rrrppqsncppdtvshhd3cwcglesqhs 


463. 


tgtgct attat tccccc tattgaaggacc taaccc ttcacc^ aagctacaattgatcct 

ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 

atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata . 
aaaaag 


464. 


gccagt cac 1 1 c teg tt cca 1 1 tgat tcaa t acaaacaaat tatc t tcraacat c ttc ccra 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttcttaactttctcattattaatgatttttgcttttacatggcattcaac 
cggaaaaggcatattttgagctttctcaaa 


465. 


tgtcgtattaatactgccttcaccagtattgctagcatttggatcttgagtttgtgcgtt 
tgctgctacaggtgctgctggttgcgctgctgctggagcattcgctggctgtgtttgatt 
tgccggtgttgcattattattaggtgttgcttggttatttccttgacctgcttggtttgc 
cggtgttgc ttgat ttccagg ttgtgc ttgtgcagcgt tat tcggatcagcttgattacc 
ttgtccagc tggttgtgtatttggttgtgc tgc tec tcctgctggattagcc tgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaggtgcagctggctgtgctgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcatcagctggttgtgc 
tggttgattttgtgcaggctgattttgctctgctgcagacgctgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgtttcaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatactttgtagcgataacgtttacctacacaatcataacgacaatgaaaatcgtc 
atcgactgtaactacattgttgacataaatatcatcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatcrattcrtcctttttttaata 

atagcgttccattgcaatgacggcagaaggatggtttgcaaacaaatgatttgtatattc 
act ttc 


468. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 

caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 

gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 

tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 

cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 

tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
c 1 1 1 taa aaa t c t tac taaaacr acf 1 1 acra accraci 1 1 1 taGrcraacjaaafcac c 1 1" ^^r^•fT^^a a 

agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 

aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgaga tagagg ta tgcac t ta 


469. 


atgctaactactttcgctgttgtactcattttcttcttacttccatcttcatttttattg 


470. 


ttgagcatctgea teat tatta teat tea tgega tea tttttgttcacat tat taaaaat 
ggcattcaaaataacaat 


471. 


ttgcctataccaagtactagaagtgcaccaataattccagcaatcaatgcaacgatgact 

gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 
gaa 


472. 


atgcttttgagttacttcataatactcatcagttttttgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactttctttttttacacittattttcggtttgtt 
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473. j 


atgacttgtgaaaaactggaaaatttcttgaccagtagcaaagccggcaccaacgacaac 
accaacaaaggcaaatgccacaataatggactcttt 


An a 
474 . 


LLgaCtyLCatCagtcaCyutattgccat 

atcatcttgttgatcattttcttcggtttctgtctttttatgcgtagatttattttcttg 
ttcttggt tat tact 


A 7C 

475. 


ttt - • - . 


476. 


gtggtat^caacgcaacgtatatgcatcctgtacacgtatttccgatcyccgcgccg&ta 
atgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaa tatcacac taaacag t gca 1 1 tgcagat gc tacga taagcgt a tt 1 1 ta t ac 
caagtcaggtat 


478. 

*■ 


ttgtgcagtagtagcttggttactattcttaagcttttgttctgcatctctcaactgttt 

■ ■ttt ft ft ft. ft ft ft ft ft ft ___ 1 ft ft ft ft ft ft * t ft - — * ■ ft * - * - - - ■ 1 ■ ft - 

aagtttttgatacgcatcttgtttacgttgatttgtacgtttatattgattttcagcttt 

u L. uctdy t i<y uo u uuy a 


479 . 


gcgtcacttgctctttttagttgtgcagtagtagcttggttactattcttaagcttttgt 
tctgcatctctcaactgtttaagtttt 


480. 


caiippiegpnpspkatidpikpkalpcfflviflatttiiseg^^ 


A Q1 
4ol . 


asnxsi^xxxxcrY^MXxxiAXXirouva i j.i.,i.imi, ^•■L.yuia.i.i* 

rkrhilsflk 


482 


cr in t af t s ias iwi 1 s 1 evecyr ccwl reews i rwl cli crcciii rcc 1 vi s 1 telve 
rcclisrl clcsvirisli tlsswlciwlccsscwis Istlvcwlycwls lvgrcswlcc 
rislstsicvrlcigiswlcwlilcrlillccrrccrvsryksnBgn 


483. 


iaxErnkc f qttlkwiavlcliyf vai tf tytii ttmkividcnyivdiniir 


484. 


rykgkakcisllrml vl fl iiafhendgrrmvek^aici f t f 


485. 


mqeyqkslntlkkpinvpyeqetekvgglfskeiqetgn^ 
sedyeyiksy^ralddkdkeirekddllnJcavTerienaddn 

1 Uci 1 lKelervlgint raervnkj. teasp JciiigiagniaJdanape lyse qeqqqeqqKn 

frWin r 1 1 inn 1 




mlttfawliffllossf 11 


487. 


isicii ii ihaii f vaiikagiqnnn 


[ 488 


Ipips trsapiipa inatmtvlnhgnigl ly lgvwlwf ^we 


489. 


mllsy £ii lis f Icill t f iyf fpl tsmt f f fysyfr fv 


490. 


mtceklenf 1 tsskagtiidntnkgkchnngl f 


491. 


livisnviaiilificfvctiilliiffgfcl&nrrfiflflvit 


492. 


mcrncpaf tscf irdiivkef ' 


493 


vwna tvinhlvtivf li vsts Imli 1 1 tnhayalpn 


494. 


vtni tlnsaf adatisvf lyqvry 


ylQP 

495 . 


±CSSSjLvuXJJvlX£CxSCXxi:ivXXXx ] 


496. 


Ipsclycs tsalcladcf ctaslal f scawawll f lsf cs aslncls f 


497. 


caagtgctgaaaatgcttcagaacatcctc ttgctga tgctattgttacttatgc taaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggacatggtatta 
aagctacgattcatcaacaacaaatccttgtgggcaatcgaaaat 


"... 498 - 


aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 
gccctaacgaaaaggttcttgtcattgctagtgacacagctcgttatggtattcattctg 
gtggtgagcctactcaagg tgeegg tgcagt t gc aa 


499. 


c tgcgcctacgccagtttcagc tattatgeaege tggtat tgttaatgctggtggcg tta 
ttcttacacgcttttctccggtatttaatgacgaaa 


500. 


cgtttacgatatac ttcatac atcattaaac t tgcagccacagacgcgttcaagctattg 
acatgtccaaccattggaa tct taata 


501. 


tcaagcgtttttgctatacgacttactatcactttttctcgattttcaaatgttggatgc 
aaaaaacatatcaagggagccataataatgaagaaagaaataatagaatggattgtagcc 
ataatcgttgcaattgttatcgtcacacttgtgcaaaagtttttatttgcttcttataca 
gtcaaaggagcatctaatgtcatttatcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtactgctcgta 
atagt tggc t tc tc tt t a teegtaagt tgtgca 


503. 


actgccaataatatcatcagcttcataattacgctfcaccaacatttacaaaaccaaactg 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggttcgatttccttgatagcgctaaaaatatgtcttacaaaacc 
ttaaataccatttqrtadaaattcctttagaattgtacataaattgattgtg 


504- 


ttcttttgtagattgactcaactcaactggctcaaatacttgtccgttagaatgctttac 1 
atgtattttatgattttcagtataatgaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagcttggaaggctgaggttttgcca 
ttaagggttcgattcccatcacccgctccattt 


506. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacagaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactgtttgcacctgat 


508. 


aa tc aacgac tcgaggaaacaa 1 1 tc c tc t ccc ca t cacagct cagect t a 
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509. 


atgaaacaattbbbaaacabcacbcaacgtaaabtbatcgaabggttgattatctbabcc 
atttttatagttagcattcctaataaatggacattaatgatatctatcgctttatcttta 
tbactbcbbaaaagaggggcgcbaggbgbcgtbcaabtaabcabacttbababgctcaga 
tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tabatctbgabbtatgtaattggagbatttbbbcbattbaaatatgtaaaacatbggaba 
agaaabgaaabgabattaagabbbabcaagbcbacbabgabbcbtatgctacbbtababc 
abaabgagbttagbcgbatcbaatgabccgatagaatcbabbcttaaattgcttaacbbc 
tttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
abbaacbggabbaabcaattbabcacgctagbgabbgccbttacbbttbbabbbabagbb 

a Lay Lyv»\»»»«a uv^auau i» i>uul. i-y n^.y ay y aa. i~i~ai~ ucu.ycio.vj L.y LtLtcctayycitycci 

cabbcatbcgcagtbabtcttgcbatgggbcbagtbctatatatggtaacaataabcaaa 
caacaagabtabgatgbattcaabttatbattabtaaababbggaabgatagagcbctab 
ttabcaaabtcbcgtcatattttcatatcbgbtattttatgbcbaabgcttcbatbaccg 
ttabctcacataaaaaagagaattaaacabcccataabbggbgctabgatacbaatggca 
abbgctabaataaatcaaccabatabttatcabctbttbabtaaacbaabcttaaaaggg 
aagaabagccaagaggtctttatgccgagbgatatgaatattaaagctabtgatbatgcg 
c taac tgagcatcct tttt taggaagcggt bt bggtataccaatga taaaagcgagtt ca 
gaaabacaatactbtaatgbagcaacgagtaababcabcbtcggbabgabbabctbtact 
ggaataataggacttactttatgtacgatatacatgcttcatatggtacbttbagbtact 
tttccaatgagtattactattttatbabbtbtaatcactatcbbtgtfcaatabggatbab 
abtatbttatttgatbccgbggggctaggbabattgbgbtafcababttbggggaababab 
1 1 aaaagaaggbatgtabc aatacaac aacggacaabgg 


510. 


atgacaaatcaaaaaactgbgggtctagbcgtcgcbccaggbgtbactgaacgccbtgca i 

gaaaabctcatacaagaaabgccbaaaabgbtatcbacacattabgabcabcagcaagaa 

tggatttttgatttagttacggatccgcttacbggbtttgcbgaatctgbagatgaaabb 

bbbgggaaagtagccgattatcacgataagagacaatgggattatgtgabagcaattaca 

gatttaccgatgtttgcggacaagcaagtgabggcattagatattaatabggaaaatggt 

gcagcbabattctcafaatccggcatttggcbggcgbccagtbaaaaaacgtttcaagcab 

gcga u uca caacac uac uc aagaaucaaacgaagc c gaacaagaaayccgcaac tacgac 

aataataagcaaatagaaaattcagtaaaaaaacaatbbccgctctctaaaatagabaaa 

gaaacaatatatabgaaagaaacagacbcttatcacttaagabatttatcaagttcacgt 

bctagaggcatgtbtcgccttgttagbggaatgaccbbtgcgaataatccabtaaatatg 

abggcaagtttaagtaatatagbagctattgcatttactacaggtgcatbtggacttgba 

tttacaacgabgbggcaaatggcbbabaacbbbtcaabgtggcgcbbatbtggaattbca 

attatbgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcca 

gbbaataaaagcaaccataagcatatbacttggbtatacaatcttacaacaataatgaca 

ttgatttttgccattataatttattatattattctttabtbacbattc ttaattgctgaa 

atcgtattattgccaccaggattcbtaggtcagcaagttggatbgaaaggtccbgcaggc 

attgatttgtatttaagtattccatggtttgcagcttcaatttctacagttgcaggtgca 

ataggtgctggtttacttaatgatgaactcatbaaagaaagcacatabggatatcgtcag 

cgtgtaagatacgaagaacaacgtcga 


511. ■ 

* 

• 


abgaaattctgccctcautguggaaatccgabaaaaaaggaac^gtcabbtbgbaataaa 
tgtggaaaacatttaaagacatcgacacaaagaaaaagtgaaaatcaaattgaacatatg 
cgtgaacagcaatcgtatatbbcbcgtgaggaaagacaacatcabgatbcaacabbtbat 

aaagaacaaaaacatactggtbggctaattgtabtatcaattatabttgbcbtgtbgata 
gcagcgctattgtatggtgcgbacbabgcbbacaatcattabatbagtgatgagcaaagt 
caccaaacaacagagtctcagcaatcaaabgaaagtgatcaaaatagggaccaatccact 
ggtccaagcabtgatgttttbagbgatgacttbgabcaaggttatatgaagtcagcttca 
acaagtggatatagaggtgttbataatggaabgacacgbgaagaagttgaagabaaabbb 
ggaacatccaatggttctgtagaaagtttgaagtggagttacgaaacatatggtgattta 
gcbgtagccbacgabgabaabgaagtbgbbagcgtaggbgtagcacctaatcatacttca 
gaagabcaab b 1 1 taagbabgtabaatgaaccggab ga bagaaab tcaagccaac bca bb 
fcabgatagtaacaaagataabgacbbctctgtgbtagctaabgttaaaaabggagatgtb 
acbgbcab bgaaaatgbaaabcaaabb 


512. 

* 


abgbbatbgttbatcabagaaabcabaatcabgattctagcgababtabbaggatbaaga 
ac tgc bggtgcac tgggatgtggcabc b t bgc babagtagcgcagc tbatcabgabab bt 
ggattccagttacctccaggtbcagcaccagbgacggcagbgbbaatcatabbabctabb 
ggtatagcaggtggtacgttacaagccactggtggtattgactatctagtatacabtgca 
tcacgbgtgatbgaacgctttccaaaatcaattabatfctatagcgccaatgattgtcttt 
gtctbbgbtttbggaatbggbacbgcaaatabagctctbtcactbgaaccbabcatagcg 
aaaacbgcacaaaaagcacgaabtcagcctaaacgcgcattaacbgcttcggtacttaca 
gccaatt bagccttactbtgtagcccggcagcb tc tgc tacagct tatabbabttc tgba 
ttagcagggtatgaaatatcgatgggcaagbabbtaagtatbgtbbbacctacagcttta 
attaobatcrfctaatttcttaCTtacattttcrtacatttcJtacrcracCTaaaacraaeaecrtcrccrt" 

gatgag tcagaacgt bbagb tcagatgccagaagtcgaaabcaaaaabgac tbtbcat ba 
aaagtaaaaataggtgbtatctcattcctatbabgbgbcatgggtabbbbaacgtbtggc 
atatbbccbaatcbcabgccgcaatbcaabgtgaatggagabgtagttaaagttgagatg 
actgaaattgttcagttctttabgtatctcagcgctacaatcaatttatbattaataaaa 


• 

* 


atcaabacbbctgatabbctgtcatcgaatabbacacaabcbgcaatgggagcacttbtt 
gcagtbcbbggcccaggttggbbaggbgcaacaatattbaabgctccacataacbtaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtacctbggcttgbbatcabactt 
gtttcbgbagttgcaatgattgtcatttcbcaaacagcbacagcabcaabtatggtgccg 
atagttabgagbttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gbgaabtbcgbtatbccagctcaaccgacacbattabbbgcbsrtagaacbagabgaaaca 
ggbagaacaagacc tacgagc tt tatgataccagga 1 1 bbb tgbtataacagtabccgtc 
ab bacaggab b bgb tabtaaaaccab b t taggat at 
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513. 


atgggaagtttttttaatcggatgactcgaaaagagaatcctactatttatcaaaataaa 
ga tgggca tc 1 1 aagcgcacgt tacgtgtacgtgact t tc t tgcac tagg tgt tgg taca 
attgtctctacatctatcttcactttaccaggtgttgtcgcggctgagcatgccggacct 
gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaa tggcatc tacaatgcc t tt tgc tggatcagc t ta ttcatggat taa tgtac tt 
t ttggtgaat tat tcgga tgggt tgccgg ttgggcgc 1 1 ttagcagaa tac 1 1 tattgct 
gttgctttcgttgcttcaggcttttctgctaacttaagaggtcttattgcaccattaggc 
a 1 1 tc 1 1 1 acc taaatca 1 1 a t c t aa tcca 1 1 tggaagtaacggtgg tgtca t tga t a tc 
attgctgc tg tag tgat t a 1 1 1 taac tgcattac tatta tcacgcggaatgaacgaagcc 
gctcgtatggaaaatgtattggttatattaaaggtgttagccatcattttatttgtgatt 
gttgggc taac tgcgattaat ttcagtaac tatataccatt tat tccagaacataaggtt 
act gaaac tggcgac 1 1 tggagg ttggcaaggtatttatgc tggagtt tcaatgatt t tc 

aagacaatgcctagaggaattttagggtcactcatagtagcaattgtattgtttgtggcc 
g tagcac t tgt tc t tgt tggcatgt tccactac tctcaa tacgc tgataatgcagagcca 
.gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tctgtcatcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtc tatta 
tattcatttggacgagatggtttactcccttcttggttaagtcaattgaatcacaaacat 
t tacctaatcgagcac t tgtca tacttacaatcattggcgtagttatcggatcaa tgt tc 
ccgtttgctttcttagcacaattgatttccgcaggtacccttgttgcattcatgtttgtg 
tcactagcaatgtatcgattaagaaaacgtgaagggaaagatttacctaagccagagttt 
aaattacctttatatcctattttgcctgcaattacatttatattagtattgctagtattt 
tggggattaagttt tgaagc taagt tgtatacactgatacggtt tattgtaggta taatt 
atttatttaatttatggaattagacattccaaaaagaatgatgaagaagcgtatcaagta 
cctaoraoaa 


514. 


atgacaaagaaaaaacgtttatcgcctagtgagtggttgcttaaacaatctaaaagacat 
aaaaggaaaaatacactttacacggcaattgtacttttagtagcgttagttctactcata 
t ttgc tgt taaatcaa tacaagtagaacc tgtaaaaagtgatacgagagacaaagat age 
attcgtatcacctatttaggtaacgtcactttaaataaacatattcgacaaactaacttg 
aatgatgtttttaaaggtattcaagatactttagatcatagtgatttttcaacaggttca 
ttaatagtaaatgatttttcaagaaatcaaaaagataacataaataaaaacaE.cgaaaau 
atcatgtttctacgcaagcataatgttaaaagtgttaacttaatcaacgaatctatggat 
aatattcaagcgacagcaatgatgagaaaaatagattcccaagcaggttataatttttta 
acaggtaatggttcaaatccaattaatagtaaaactgtacaacaagacattaaaggtaaa 
aaaatagctaatgtttcatttaccgatatcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtttagatccagctatattttatcctttaataaaaaaattaaaggaa 
aataatgattacgtcgtagtcaatgtagattgggggatacctaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacatgcgttagcgaatgctggtgcagatgtcattattggt 
cataatacagttattcaaaaagttgaaaattataagcgaacgcctattttttatagttta 
ggtaacacaacgtctgataacttcttatcaaaaaatcagaaaggaatgattgtacaacaa 
gactggaaagg^ttcgcataatcagttccatatcacaccaattcaatcaaaagatggaaaa 
atctctaaagataatatgaataaaatggatcatattcgattcaaaaataacafctaaagat 
a ^ a » f* t*rra t* t* t* a a a a t~ r»t"rrahnaaa a t offatTtrti tatac ttt tcraa tat 


515. 


atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca 
tttgtcatagcgracttatttttataaaaaaacgaatggtttctttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatcggtggcgacattattaatttcttcctagaaccagctacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggt tacaaatatttgg tgg t 
atagctgttggtacaattattgccttgttattaatttatcttgttgcaataacattccaa 
tttggcaatcaaattatagcatctatgctacctcaagctgcaacgacagcaattgcatta 
cc tgtatc tgaegg t a t cggtggtgtcaaagaattaacc tcac tegcagt ta 1 1 1 taaat 
gcag t tg t cat ttc tgc tt taggtgc taaaatagttaaattatttaaaata tctaaccct 
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggcgttatt 

erf" t" n t^a crffl crt - »a t tec fca tac t tciC tccaatct tatta 


516. 


atgaaaagaacagataaatatagagattcatacaaatatgatgaccaatatcaaaatcat 
cgt aaacg t tcagaagaagat a tgta tcgacaacatcaagagrt cccaacagagagcaaat 
tcaaatcgtgcaacacaaagtgraaaatgatagagagtatgaaaatcatcctgaacgttat 
'tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaactaaaaaatggctgattgcaatcatagttattttactcattattgtagctatcttt 
atcacgcgtgcaattatcaatcataataatgataaagtaagtaatgaccctaacgtttca 
caaaac ta taaaaaggaagt tgaaaa tcaaaacgacgaca ttaatcgacaagt tga t tea 
gccaaaagcgatataaaaaataaaaaggacacccaatcccaaattgataaactacaaaat 
caaattgatcaattaaaacaaaatgaagaaactaatgcggattctaaattcacaaaattt 
fcatcaaaaccaaat cgacaaac tgaaaaa tgcaaataacgctcaacttaataacgaaaat 
caaagtaaagttaacaacatgcttgaagacatcaatacaaaatttgatagtattaaagct 
aaac tagaaaat a t c t tgaa tggat caaat t caggaaac 


517. 


atgaacatgaaaaagggtgtttctcagcttacgttacagacattgagtttggtcgcaggc 
tttatggcatggagtatcatttctccattaatgccatttatttcacaagatgttgatatt 
tctccaggacaaatatctgtcattttagctattcctgttattttaggttctgtactacgt 
gtaccatttgggtacttaactaacattgtaggagcgaaatgggtgtttttctggagtttt 
at tgtac tat tac ttccaatttttcttttaggtcaagctcaatcacccggtatgc taa tg 
ttatcaggattctttctaggaattggtggcgcaattttttcagtaggtgttacttcagta 
cctaaatacttttcaaaagacaaagttggtttagcaaatggtatatatggtgtaggtaat 
attggtactgcagtttcatcattttgtgccccagtgttagcaggtgcaattggctggcaa 
aatacagttcgtagttatttaattattctaagtatatttgcaattttaatgtttttttta 
ggagataaaaatgagccgaaagtgaagattcctttgatggctcaagtcaaagacctatct 
aagaattataagttgtattatttaagtttgtggtattttattacttttggagcttttgtg 
gcttttgggatttttttaccgaactttctagttgatcattttagtattgataaagtggat 
gcaggtattcgttcaggtatatttatagcactagcgacgttcttaagaccggttggtggt 
gttataggtgataaatttaatgcagtacaagcgcttatcatcgacttcgtgataatgatt 
attggtgcgcttatattaagcttatctagtcatattgttctgtttacgataggctgttta 
gcaattagtatctgtgcaggtataggtaatggtttaatatttaaattagcaccttcatac 
ttttctaaagaagcaggttcagcgaatggtattgtatccatgatgggaggactaggcggt 
ttcttcccaccactggtgattacttttgtaacgagtatcactggttcaagtcatctcgct 
ttcttcttcttggctatatttggtgtaattgctcttattacaatgattcatttaaataaa 

aaagagaaagctattegtata „ _ 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgataaatactaaaaatgaaaaaattgaaaaaaacgta 
gaattacctaaagatgctaatgtatcagttaaaaaagaagattttgtgatgctctttaaa 
gatgaaaaaactggaaaaattactaaagttaagaaagttaatcacgatgacgtacctcat 
ggtttaatgtcaaaaatccatgatatgggtaatatgaaacacggaatg 


519. 


atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaaattagaagtgataatgcaatttccgtatatattaagc 
tctatttcactaatcattttgtttatacttttcattttaaaagatatggaaaaaatatgg 
tac tggc teat ttcaa tagt tatgat tgctgtgataagtatgtc tggacacgtgtggtc a 
caacaagtgccattatggtcaattatcataagaacaattratcttatagggctaacgtta 
tggttaggttcactcgtttatctcatttgttatgctattaaagtgaaaattaatcagttg 
acgagtgtaagacgtatgc tt fc taaaagt t aatatcattgc tg tgat t a tgc teg 1 1 1 1 1 
acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 
gcttggtctatttatcttgtcataaaaatcgcaggaattattgctatgatgctattaggt 
ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 
ac t gaa t tgt taa t tgg ta tga ta t taa 1 1 1 tgeaggtatea 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 
atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 
tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgtgcatattagta 
tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 
gagcgtctacttttagcactcattctaccacttatcattttaatgattggcttgtttagc 
tttaatac t tatgc tgatagt t tcatcc tat tacaaacttcagat ttatcagtatcatta 
ttaactatattaattggtcatattttaatggcttttgtagtggagtttggtttccgttct 

t- ^sis a ^r^Ha uaanaa#raa^ffaar»a^a t""Kt""f* H /Tenant A f*/Tf ^^ftft^ 

cttatttattcagtatttacagctaacacgacatatggtgtagaatacgccggataccat 

ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 

cgtacaatttatattgcaactgcttttcacgcatccatgacttttgctctcgtcttttta 

tttagtgaagaaacaggcgaccttttctcaatgaaagtcatcgcactttctacaacaatt 

gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 

aaacaaagtttagacgaagttgatcctaataattatttatctcatattcaagatgaagaa 

ccaagtcaagaagacgcctcttcaacttcaaatcatgatgtatcatctaaagatgaaaca 

aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 

gcact tac tac ttctaat tataaagaagacgee tcttcagttaataaagaaacggataca 

actcacaatgataacattaaagatcattcaacttataccgaagatagacactcatctgtt 

gtcaacgatgttaaagatgaaattcacgaagttgaagatcataaagccgacacagataaa . 

tcacat 


521. 

• 


atggaaaataatgagttgcaaaggggattgaatgcaqgtcagatgcagatgattgctctt 
ggtggaacaattggtgttggtctttttatgggagcaacaagcacaattaagtggacaggt 
ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 
atgggtgaaatga ta tatat taatccaaccac tggt tc tt t tgcgacgt ttgc tagtgac 
tatattcatccagcagctggctacatgactgcttggagcaatgtatttcaatgggttgtc 
gfccggcatgagtgaagtgattgcagtaggagaatatatgaactactggttcccaagcctt 
cctaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 
gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagttgtaactattgta 
ttaatgattattgcaggattaggattaattttatttggtataggcaatggagggaatcca 
atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 
ttccttgctui^uccauugiigaucgyaucacac 

gcaggtgaaaccaaaaatcctcaaacaaatattgtaaaggcagtcaacggagtgatatgg 
agaattttaattttctatattggtgcaatttttgtcattgtatcagtatatccttggaac 
caattaggtagtattggtagtccttttgttgcaacgtttgctaaagtgggcattacgttt 
gc tgctggi:ttaataaactttgtagtcttaacagcagcattgtc tggt tgt aattcaggt 
atttttagtgcaagtcgaatgatttatactctggcaaaaaaaggacaaatgcctaaagta 
tttactaaagtaatgaaaaatggcgtacc tttc tacactgtat ttgeagtatcta tggga 
atattaattggtgctttattaaatgttatacttccattaattattgatggagctgatagt 
atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtttatgatt 
ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 
aaaatgccgggaggggcaattgccaattatttaactatcatgtttttactcctagtatta 
gtcggtatgttacttaacaaagaaactgtagtatcggttgttattggtatcgtgttttta 
acagctgtgacactttattatcttattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagac t taagaat tttat tc tegge t tactcattg tggctatagttggc ttcc ta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagactacttcttacaattt 
aattggt tec aaccactat tgat tgggcttgeaggattae t tatat taa teggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gra t ggacata 1 1 tacgta teaegtaaage tgt t gaaaaaac aat tt acgat acaa tege t 
aaatatgatcaagttagacaaccaaatgttgtaagtaagctttataacaaaaagaataaa 
tcatttattgacatcaaagcagatt tc ttcg taccaaacc a tg t tcaagttaagagttta 
acagagagtatccgtgctgatatcaaaagtaatgttgaacactttactgaaattcctgtt 
agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 
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523. 


fctgcaagattttgataacttaattcctggctggtttaaaacatttgttcaagtcgggaat 
gac t taat t tggtc tcaata t ct tat t gga t tatta ttaacagcaggtttt t tctttaca 
attagttctaaatttattcaactcagaatgttaccagagatgtttagagcattaactgaa 
aagccagaaactttaagtagtggtgagaaggghatttcaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaactgctattgttctt 
ggtggccccggtgcag tc t tc tggatg tggat tat tgct t tt at tggtgcagc tagtgca 
tt tatggaagcaacgc t tgc tcaagttta taaggtacatgacaaagaaggtggat tccgt 
ggcggaccagcc ta 1 1 ac a taacaaaagggc t aaaccaaaaa tggc 1 1 ggaat tgt at 1 1 
gctgttttaattacagttacatttgcttttgtatttaatactgttcaagcgaatacaatt 
gctgaatcattaaatacacaatacaatattagcccggtaattactggaatagtacttgca 
gttattacagg tatta tea tctttggtggtgttcgtagcatagctacactatcttcactt 
attgtgcctattatggctattgtttatataggtatggttttaatcattttattactcaat 
a ♦* -» rr-a tr*a aa h ha ta c c ta teat fcorcrcac ta tfca h taaaaefcerca t tccrciacrt tcaaeaa 
gttactgg tgg tgc tgtaggagc tgc tattct tcaaggta t taaacgtggt ttat tctca 
aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccatccc 
gttaaacaaggtttaattcaatcattaggtgtattctttgacactatgcttgtttgtaca 
gctacagcaattatgattttattatattctggtttgcaatttggtgatagcgcgcctcaa 
ggtgtagcagttacgcaatcagcgttgaacgaacatttaggttcagcaggaggtattttc 
ttaactgtagcagttaccttatttgcattttcatctgttgtaggtaactattactatgga 
caatccaatattgaatttttatctaacaataagatgatattatttatttttagatgtttt 
gtagtac tt t tagtat ttg taggtgctgttgc taaaacagaaacagtt tggagtac tgee 
gatttatttatgggtcttatggcaatagtaaatatcatatcaattataggtttgtcgaat 
afctgcgtttgcagtgatgaaagattatcaaagacagcgtaaagaaggtaagagacctgtg 
t ctaaacccgaaaacttagaaataaatt tatttggcattgagac ttggggacaacatgca 
aaaatgccaaaaaaa 


524. 


t tgaaaaaagaaattttagagtggattgttgccatagccgttgccattgcac tta t tgee 
t ataatcactaaatttgtcggaaaatcatattctattaaaggtgattcaatggatcctaca 
ttaaaagatggggagcgtgtagtggtaaatattattggctataaattaggtggcgttgaa 
aaaggaaatgtcattgtatttcatgctaataaaaaagatgattatgttaaaagagttatt 
ggaactccaggagatagtgttgaatataaaaatgatacactctatgttaatggtaaaaag 
caatcagaaccatacttgaactataatgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaatt t accaaa tgc taatcc tcaat c taa tgt ta t tec taaaggt 
aaatatttagttttgggggataaccgtgaggtaagtaaagatagtcgttcattcggttta 
attgacaaagaccaaattgttggaaaggtatcgctcagatattggcctttcagtgaattt 
aaatc taactt taatccaaataacactaaaaat 


525. 

• 


atgttcaataaggrtttggtttagaacaggaatattttttattatgctgttcatactcatc 
aaact^tttatggaagtgcatgaagtatttgctccaatagctactatcattggttcagtc 
ttccttccatttttaattagtggatttctcttttacatatgtttaccttttcaaaacata 
ttagaaaagtggggctttccacgttgggctagtataacaacaatattcataggattaata 
gctatcatcgctattgtggtatcatttatagcacctatcattatttccaatattaataac 
ttaattaaacaaacaccatcattacaaaaagaagccgaacaattaattaatttctcgtta 

a rrs* r* s* zx s» t-rrrm t* 5* a s» H t" fK f r« Arra t* rr f* ♦* rrt* cfk ff\ C ft t" f frt" t f* a ?* t* *» 3 .SfTfVTrf 1 1* ^atfT* 

atgggagatggcgcaacgtctattttatctaattcagtgtcatatattacgtctttcatc 
tcaactgtatttttattaataatggtgcctttcttcctgatatatatgctaaaagatcat 
gaaaaatttatcccagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaagacttaaacttcactttaaaatcatatattcaaggtcaagtgacagtt 
agtatcatcttaggtattattttatatataggttatacgattataggattaccatataca 
cctttattagtattattcgccggcgtagctaacttaataccatttttagsrtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggcccttcaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaacgtgataactcctaacgtaatg 
ggtaaatcattaagcattcatccattaactattattgttgtcatacttgcagctggagat 
ttgggtggtttcacactcattcttgttgcagttccattatacgctgtaatcaaaacatta 
gtgagcaacatttttaaatatcgtcaacgtattgrtcgataaagcaaatagtaatgttaaa 
gat 


526. 


atgaatacaatcgtaaaacatacagtaggttttattgcttctatcgtactaacgctttta 
gcagttt ttgtaac tc tatacactaatatgacattccatgctaaggtaactatcatcttt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagatggacgtttacaatcgttcaaagttatctttgcaattatcattactttagtaact 
gt tat eggaaca tac tgggtaatgcaaggt ggacac tc t tctcactta 


527. 


atgtcttttcttaggaaacacaccgaaattatatttagttatatcatcggtatcgtttca 
ctttttacaggtctcattatttttattaacttacctttaatcaaacaatttaaaggtgac 
aaaaaggttgatacgcatgtgcataacgtatgggaattcctaaatgccttttttgccgag 
attataaaagtgatgagtaaatttattggtggctttccaattacaagtgccatagtaatc 
atcgtatttggtattctagtgatgctgttaggtcacactttatttagaactattaaatac 
gattatgacatttcaattttctttttagttattggcattatgtactttatcattacatta 

t- t~rrr , t*a At*a , ar , Ar , AafTt*crhahrrrrft"t*H*H"rrr«t*at"r , crt"r i t" ttat* tat* t*r*r»t t*t"har*acrtt" 

catattggttacatagtttataaagatgagttgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttatggaatgagttatcttattacccaaatttcgctatatgga 
cgtattgacgcaaatgaaattgaatcaattgatattttaagtgtaaatacattcttcatt 
attatgtggttattaggtcagatggctatatggaatttcttattcctaagacgttcatta 
c cac tcac t aaagaagaat taggegaagaggaace tgaac 1 1 tcaagaac t aataaaggc 
aatg tatc taatcaaac taaagttcact taaaacaac tac aaaataagacaaccgagtat 
gcacgtaagactagaagaagtgttgatttagataaaattagagccaaaagggacaaattt 
aagcaaaaaattaacagcatagtagatatacaagaggacgatattccaaattggatgaaa 
aaacctaaatgggttaaacctatgtatgttcaattgttttgtggtgtaattattctgttt 
tttgcttttctagaatttaataatagaaacgcattattcttaactggtgaatgggagtta 
tcacaaacgcaatatgtagt tgagtgggtaacattattattgctact tttcat tat tat t 
at ttatattgcaactacattaac ttat tatt taagggataaata ttat tatttacaac tc 




tttatgggcagtattttattctttaaatttcttacagaatttatcaatattatggtacat 
ggattattattatcaattttcattacgccaatcttattattaatgcttattgcaatgatt 
g ttgc t tat tc tt tacagttgagagaaaaa 
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528. 


• 

atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgccaatttagaaaacacacttaataataat 
gaactcgtacaacaaat tt tagccaa taatga t ttaagtacaactcaat ttgcgatt tgg 

ttacaaaatggagtttgggcaattattgtttattttattgtttgtttgctcatctcgttt 
ttagcgttaatttctatgaatataagaattttgtctggtttactttttttaatagctgct 
atagtcacaattccgcttgtattgttgattgtaactctaatcattcctatcttattcttt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaacagtgccatcttattat 
aa tgaatatga tcaaccatac tatga tgagagagg t tt ttatgaaccagag tcaagaaa t 
gaacatggatataatgatgatgtgtatgaacctatgcatactaaaaaggaagatagaaat 
acaagacgtcaattcaatagaaatgctcagcaacaagattcctataatggtataactgat 
aatcaacccgatgaagatacatct tccgatcaacttta ttcagacgaatatg tagataat 
gaaga taaa tat tc tc aa 1 1 1 ccaaaaagagcag t tgaaagt gaa t a t gca t c tcaacaa 
actgaagatgaaccaacagtcatgtcaagacaagctaagtacaataaaaaatctaaaaat 
acggattttgaagatgcgcaacaggaacatatggaaggtaatcaatttgatgacgtagga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagca ta taataaacg tatgaaagaacga 
agaaaaaaccagccaagtgctgttaaccaacgacgtatgaattatgaagaacgtcgacaa 

atgattaataatgaacaagaagatacagataataacttaaatcaacaggaagattcaaaa 
aaagaaaat 




529. 


atggaagagaataaaaatcaacctaataatgagaatatgtcgaataaagacgataataca 
atccatttgaatgatagtcaaagtaatgaagacttagagctttttagacggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtcgcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aa t caaaaata taa taatga taaa ttaaatga teg tagtgt tcaacaa acaagegaaacg 
cgtcaaagtaatgaagacgaagaggaatttctaactgatcatcagagcgaaaaacaaact 
aaagactctcgtcattctaaaaaacataaattactaagtaaatttacttctaaaaaagaa 
aaggaaacatttacatcgttcaatagtaatgagaaggtaactcaaattaaaccgcttagt 
ttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacaattatc 
acac tac tcattc ttatcattgttc tcattttactctatatgtt tacaccactaagtaaa 
a ta tcaaa tgtaaa tat taaagg taa taacaacgtaagtacgagtaaaataaagaaagaa 
c ttaacgttac t teaegt tcacgaatgtatact tttagtaaaaataaagegattaggaac 
ttaaaacagaatcctttaatcaaagaagttgatattcataaacaattaccaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaattatagaagatggtaaagaattaacagaatacaaagatgaagtttcacatgatgga 
cc t a tea t tgatgggt tcaaaggagacaaaaaaacacgaa t tataaaagc 1 1 ta t c tgaa 
atgtcacctaaagtgagaaacttaatagcagaggtgagttacgcaccaactaaaaataaa 
caaagtcgcataaagatttttaccaaagataatatgcaagtcattggtgacattacaacg 
attgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggagcgtcatttattccttat 
caaggttcatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 

gaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaattaataaacaatctaaa 
gaaaataat 


530. 


atgaagtgtt tgttcaaaatgc tatcaatcataataataatgt taagtact ttcacctta 
ttcatcagtccgagtacatatgcaaatgaagatgaaaattggactaaaataaaaaatcga 
ggagaactaagagttggattgtcagctgattatgcacctttagaatttgaaaagacgata 
catggtaaaactgaa tatgegggtg tagatatagaa ttagc taaaaagat tgegaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgcacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
grtggattttacaaaaccttacatgattacaaataatgtgatgatgattaaaaaagatgat 
gcaaaacgttatcaaaacatcaaagattttgaaggcaaaaaaattgctgcgcaaaaaggg 
acagatcaagaaaaaattgcacaaac tgagattgaagatagtaaaat ttc t tcactcaat 
agattacctgaagctatattatctttaaaaagtggaaaagtagcaggtgtagttgttgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctcctgtactttta 
gataagctaaatcaaacgattgataatgtvja a agaaa aaaa tttaattgatcaatacatg 

acaaaagcagccgaagatatgcaagatgatggaaattttatttctaaatatggcagtttt 
ttcattaaaggaattaaaaatactattttgatttcattagtaggtgtggtattggggtct 
att t taggctc 1 1 1 ta tagc 1 1 1 a t taaaaa taagtaaaa t tagacca ttacaatgga ta 
gcaagtatatacatagaatttttaagaggtactcctatgcttgtgcaagtgtttattgta 
ttttttgggactactgcagctttggggttagatatttcagctttaatttgtggtactatt 
gege t tgt tataaattct teagee tacattgecgagat t a ttagagc tggtat taatget 
gtagataaaggacaaactgaagctgctagaagtttaggattgaattatagacagactatg 
caatcagtagttatgccacaggcaattaagaaaattttacctgcattaggtaatgaattt 
gtaaccttgattaaagaatcgtctatagtttccacaattggagtgagtgaaatcatgttt 
aatgcacaagttgtacaagggatatc 1 1 ttgatcct ttcacacca t tg t tagt tgeagea 
ttactatatttcttacttacatttgcacttacacgtgttatgaattttattgaagggaga 
atgagtgccagtgat 


» 


531. 


atgcaacaagaaacgacatcatggtacaaacaagaatggtttatagttttatcactttta 

t tcattt t tccac taggt t tatttc tcatgtggaaat t tagcaagtggccatctattgca 

agaacaatcattactgttgcaatttcagttatcgtattagcaagcattacctattatggt 

aatc tacaaatga ttgtaccagcaacatcaaa t tcaaa taacgaaac taaagaaac taca 

gagaataatgtaaatgataaagacgagcgaaatcataaaactgcagtagaagaaacaaaa 

actaattatgactccaccaaagaaaatactaaagaacctggaaaagaaaatgaatctgca 

acacgattggagaactctgcgcttgaaaaggcaaagtcatattatgatgattttcacatg 

tctaaactaggaatttatgatattttaacatctgaatatggagaaaaatttgataaagaa 

gatgeacaata tgc tatagatcatc tagaggc tgattatgaaaagaatgeact tgagaaa 

gcaaaatcatatgccaaagatatgcatatgtctaatgactcaatttacgatcttttggtg 

tctaactacggtgaaaaatttacagaatcagaagcaaaatatgctattgagcatttggat 
aat 
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532. 


atgagtcataagatattagtatcagacccaatttctgaggatggtttacaaagtatttta 
aaacatccagaatttgacgtagatatacaaacagatttatctgaaaatgatttagtaaat 
atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 
attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggcgtggataatatt 
aatatagaagcagcgactttaaaaggtattttagtaattaatgctcctgatggtaataca 
atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 
gcacaccaatc 1 1 tacgtaacaaagaatggaatcg taaagca 1 1 tagaggggt tgaac 1 1 
tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt 

gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 
aagtca ttaga tattcaaa ttgcaac tg ttgatgaaa ttgccgaaaaa tccgac 1 1 tgta 
acagt tcacacaccat taacacc taaaac tcgaggaat tg ttggt tcatct t tct t taac 
aaagctaaacaaaacttacaaatcataaatgttgccagagggggtattata.gatgaaact 
gcacttattgaagcattagataataacttaatagatcgtgcagctattgacgtatttgaa 
catgaacctcctactgattcccctctcattcaacatgataaaattattgtcacaccacat 
cttggcgcctctactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 
attgaaattctaactaaagggaatgttgagcatgctgtgaatgctccaaaaatggattta 
agcaaagttgataaaacaactcaaagctttataggtttaagtacaacta ttggt gagttt 
gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 
gcgcaaaatgacactagtttaattacaagaacaattataacgaacatcttgaaagaagat 
t taggtaatgaagtcaatattattaatgcattagcaatac t taaccaacaaggtgtcacg 
tataa tatagaaaaacaaaagaaacat tc tggc tt tagtag t tacat tgagc tagaac ta 
gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 
atagtacgtattaatgattactcacttgattttaaacctaaccaatatcaattagtaaca 
tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 
attaatattgcgtcaatgactttaggacgtaacgatgctggtggagatgctttaatgatt 
ctttctattgatcaacaagcaagtgaggaagttataaaaattttaaatgaaacaagcgga 
t tcaacaaaat tat tagcac t aag t taacaat t 


533. 


ttgaagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
t tat taaaaatgt tacatgtgatt t tgccat ttatgt t tggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggagttcaaattggctctaccttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtcactatcctactaattttattagctttgata 
attgcattcttttttaagaaaattgcacaagtaaatttagaaactgcaattttaagtgtt 
ataccaggtgcgctaagccaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaacacagacatcacgtgtaatatttgttgttattttagtaccactt 
atttcgtatttttttcaggataaccatcatgaaatgaatcatactacaatggaagtaccc 
acac t ttc tcagactttaaatata tggcaa a taa tcatc ttattctcaatggtgggaatc 
atctatataggaatgtcaaaaattaacttccccactaaacaattattagcacctataata 
gttttaattatatggaatatgacaacacatttaacattttcactagatcattggttgtta 
gccacagcgcaacttatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
acgtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagtggctatggctactggagct 
gatgtagcgatgatttcaagctatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 


534. 


gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgacgtataagaatgtagttaaaaatgttaatttaggtctagatttgcaaggt 
ggtt t tgaagtcc tc 1 1 ccaag taga t cc t ttaaataaaggagat- a aaa ttgataa a aa a 
gcact tcaagctacatc tcaaacattagaaaatcgtgtaaatgttc taggtgtatcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaac taatc aacc aac agttacatttaaagtaaaaagtaaagataaatttaagaaa 
gtaactgaaaagatttctaaaaaacgtgacaatgtcatggtagtttggttagatttcgaa 
aaaggcgatagttacaagaaagaagctaaaaagcaacaagaaggtaaaaagcctaaattt 
atatctgcagcgagtgtagaccaacctattaattctagtagtgttgaaatttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacanatagctgagttattaaatgccggc 
tcattaccagttgatttaaaagaaatttactctaactctgttggtgcacaatttggtcaa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
atgcttggtttctatcgtttgcctggtttagttgcaatcattgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcattagttttaggtgtaggtatggctgtcgatgccaatatcataatgtatgaacgtatt 
aaagatgaactaagaattggacgcacgcttaaacaagcgtattcaaaagcaaataaaagt 
tcattcttaactatatttgattccaacttaacaactgtcatcgctgcagctgtgcttttc 
ttc tt tggagaaagt tcagtcaaaggc ttcgcaaccatgt tactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgttaagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaacatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaatgc tataacacaagc acaggt tgagaaaactgtaaaatcagt tggattggaacca 
gatcaaatacagattaatggtagtggaaataaaaatgccacagttcagtttaaaaaagat 
ttatcacgtgaggaagacaataaattaagtgctaaggtgaaatctgaatttggagataat 
ccacaaattaataccgtttcacctctcataggccaagagccagctaaaaatgctgtaact 
gcattaatacttgcttctataggcattattatctatgtttcactaagatttgaatggcgt 
atgggtctatcttctgtacttgcattattacatgacgtatttatcatcattgcaatcttt 
agtttgtttagattagaagtagatttaacatttattgcagcagtattaactatcgttggt 
tattcaatcaatgatacaatcgtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaat tacgcat ac tgatcaaa t tgatgatatag tcaaccgc tc tatt agacaaact 
atgacacgttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcttaagaaacgacagttt 
aaaaagacaaaaaataataaattagtagtacacaaagagaagaaatctaacgatgaaaaa 
atcttagtt 



L 



[ 
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535. 


atgggggaaaatacaaaacaagatttcaatcaaaaaggacaaaattttaaattcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcat t fcc tgac tcaaac tgcagtgt t tactgcacaatt ttatgc tagt t 1 tgca t ttgca 
atattaatttctattattatagatataggcgctcaaataaatatttggagaatattagtg 
gtaactggattacgtggacaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttaacataggtaatattgctggtgca 
ggt t taggt tt aaa tgcaatgt ttggtc ttgatgtaaaatggggtgc tgcaataacagc t 
a t ttt tgcgatac tta tc tt tgt tagtagaagtggtcagaaaa taatggatgt tattagt 

civy ciuu>-> uayy uauuy uaauyaubuua^taytcyctvacgucauyyuuyu 

ccttatggaga tgca ttagtacatacatttgcacctgaacatcctttcaaac tta tat ta 
cctataattacattagttggtggtacagtagggggttatattacttttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
g tagcagg tat 1 1 taacaac tgg tgtcatgcgcaccttattgt tt ttagc tgtactaggt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gcat taggtcc tataggtaaaaa tat tt ttggcgrtagtaatatttgcagcagcaatg tec 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactacacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
tttattggtaaaccggtgagtttacttataatagctggtgcgattaatggttggattcta 
ccaatcacattaggtgcaattctcattgcaagtaggaaaaaatctatcgttggtaattac 
caacacccaacatggatgcttgtttttggtattatagccgtaattgtcacaataatgact 
ggtatcttttcattacaagatttagcaagtctttggaaaggt 


536. 


gtgtctaataataattttaaagatgatttcgaaaagaatcgtcaatctattaatccagac 
gaacatcaaacagaat taaaagaagatgataaaacaaatgaaaataaaaaagaagc tgac 
t c tcaaaacag 1 1 1 a tc t aa taac tcaaa tcaacaatt tec tccgagaaa tgcccaacga 
cgaaaaagacgcagagagacagcaa>ctaatcaaagcaaacaacaagaegaeaaacatcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
ttacageaacaacatgataaatcgcaacaacaaaataaaactgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
cataaatcaaaatcaacacaaaatagacccggecctaaagctcaacaacaaaagcgtaaa 
t cagaaag tacgeaat caaaaccgtcaacaaacaaagataaaaaagcagc tacaggtgc t 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 

aaaaaaga raaaraagarr.nrLaaafTanhf^aar^at'.gag^^ f g^cg?** ?>?»f»tct;gftv^a 

a atgatgac caaaagcaa t c taaaaaaggcaaaaaagcagcagtcggtgc t ggegcage t 
gcaggagttggtgcggctggtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaatcaaaacaatcagtacaatgaccaatcagaaggtaagaaaaaaggt 
ggtt tcatgaaaatct tgttaccactta tagcagccattc ttat tctagg tgeaatagea 
atattcggtggtatggctctaaataatcacaacgatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 
gacaaaaa a tc tgatagtaacaaagacaaaa aatctgattc tga taagaaegcagatgat 
gactctgataa tagt tcctcaaatcctaacgctocttcaac taa taa taacgataatgta 
gccaataataactcaaattatacaaaccaaaatcaacaagataatgcaaaccaaaatagc 
aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 
tatcgtatcgccatacaatattatggagaaggaactcaagctaacgtagataaaattaaa 
cgtgcgaatggattaagcagtaataatattcataatggtcaaacattagttattcctcaa 


537. . 

* 


atggctaaaggggaccaatatcaagctcatactgaaaaatatcatgataaaaagtctaaa 

aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 

ttacccacaccagcaggat.tacctg1:aatggctaaag*cagcactagctattttagctttc 

gctgtagttatgtgggttacagaagcagttacttatccagtttctgcaacattaatttta 

ggat taatgatac ttttac taggtttaagtccagttcaagat ttatccgaaaaac ttgga 

aaccctaaaagtggcgacataatactaaaaggtagcgatattttaggaacgaataacgcg 

cttagtcacgcttttagtggtttttcaacctcagccgtagcacttgtagctgcagcatta 

1 1 tt tagcagtagctatgcaggaaaccaat ttacataaacgact tgcattacttgtgc ta 

tcaa t tgt tggaaataaaac tagaaata tagtcattgg tgc tattt tagtatc ta t tgt t 

ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 

ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 

actgctgtacaagcagtttcgatatggaatataggtattaaaacggctgcagcacaaaat 

attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 

tttttatatgctgcgccgtggtcaatcattatgtctatagctctttattttacaatgatt 

aagtttatgccacctgaacatgatgcaattgaaggtggaaaagagttaattaaaaaggaa 

cttaataaattaggaccagtcagtcatagagaatggcgactaattgtgatttcagtgctt 

ttattattcttctggtcgactgagaaagtattgcatccgattgattcagcttcgattaca • 

ctagttgc tctaggtattatactaa tgecaaagat tggtgfctattact tggaaaggtgt t 

gaaaagaagattccttgggggacgattatagtatttggtgtaggaatctcacttggtaat 

gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 

ct taaacat ttaccgatcatagcaac tattgegt taat tac c t tat t taa tat at taa t a 

catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 

ttgacttcaacgctaaatttaggtgatcatgctattggttttgtattaatacaacaattt 

gtgattagt 1 1 tgg tttcc tac tac c tgtcagtgcaccacaaaata tgc t tgcata tgg t 

ac tgggact t ttaccgtaaaggatttt ttaaagacagg tatacc tttaacgatagtaggt 

tatattttagttatcgtatttagtttgacgtattggaaatggcttggtttagtcr 


538. 

* 


atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 
tc ta tt ttaci ttcrcfcrattCTtatCTta'craaccratcrocrta<Tcat tattort t t~t-a r"^rt*^T^r^r•t* i" 

tctttaatgggtgatgccatgagtcatgctgttttaccaggtgttgctttatctttctta 

tttaatattccaatgtt.tatcggggcacttgtaacgggaatgcttgcaagtttgtttatt 

ggttttattacttcaaacagtaaaacaaaaccagatgctgcaataggaataagtttcact 

gcattcctagcatctggcgtcataattattagtttaatcaatagtacaacagatttatat 

cacattttatttggcaatttattagcaattacacatcaatcattttggacaacaattgtc 

attactgtactggttattttacttattattatcttttatagacctttaatgatttcaaca . 

tttgatgcaacttttagtcgtatgagcgggctgaacacaacattaattcactactttgtc 

atgttattactcgcacttgtaactgttgcgagcatacaaacagttggaattatccttgta 

gttgctttactaatcactccagcttctacagcttttttaatcagtaaacaactttatgcc • 

atgatggtaattgcaagcataatcagcgtgataagttcgattatcggtctatattttagt 

tatatatataatattccaagtggagcaactattgtaatctgtacctttatgatttatatt 

gtaaege ta tcaa t tac ta^aattaaaaa taaacaaaaaaggageget ttaaca 



1 
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539. 

■ 


ttggcaaagctattatacaaactaggaaaatttatagctaagaacaaatggctaagtgtt 
ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 
tttgacagtgacatcactatgaacggcctbaagtcattagacacaaacgataaaatcagt 
aaagaatttcatcaggacagtgagaaagcctcgatgaaaatagtcttccattctaataag 
aatgatggactcaataataaagatacgaaeraaagatattgaagatgctttagacaatatc 
agacaaaatgatgattatatccaaaatatctctaatccatatgacagtggacaagttaat 
gatgaaggcgatac tgc tatcgc taacgtaagt ta tg tag t tccacaaactgga t taaaa 
gatbcttctaaacatatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 
caaattgaaaaaactcaaggtggcgctatgaattccgaacctggtggtacatcagaaatt 
gtcggtatcatcgtagcattcgtaatcttacttattacctttggttcacttatcgcagct 
ggta tgccaa ttat tagtgcaatcatcggtt taggt tcaagtgttggtatcatcgcatta 
ttaacatatatctttgatattccaaacttcactcttacactagctgtaatgataggttta 
gctgttggtattgactactcactctttattctatttagatttaaagaacttaagaaaaaa 
ggtgtcga tac tgtagaagc tat t gcaacagcagtgggtacagcaggcagtgc tgtaata 
ttcgctggtcttacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc 
ttagcggttatgggattcgcttcagcgattagtgtgttatttgcagtattagcagcatta 
acactattacc tgecctaatcagta tc t tccataaaagtat taaaa ttaaagataaacca 
actaaaagtaaagaccctaaagatcattcttgggcaaaatttattgttggtaagccagtt 
atcgctgttattgtaagtttaattattttaattttagctgctataccagtcagtggcatg 
cgtttaggtattccagatgatagtttaaaaccaactgactcatcagaatacaaagcctat 
aaattaatctcagataattttggcgaaggttataacggacaaattgtcatgttagtaaat 
acaaaagatggtggaagtaaaagcactatcgaacgtgatttaaataatatgcgtagtgat 
ttagaagacattgataatgttgatacagtttcaaaagcacaactaactgacaacaacaat 
tacgca ttat tcacaa tea ttc c tgaaaaaggac cgaac tcacag tcaacagaaaatc ta 
gtatatgatttacgtgattatcatagccaagcgcaagaaaaatatgactatggcactgaa 
at ttcaggacaaagtgt tat taacatcgatatgtcagaaaaactaaacaacgc tatt cca 
gtatttgcaggcgttattgttcrtattagcattcttcttattaatgattgtgttccgttcg 
atcttagttccattaaaagcagtactaggctttatcctttcattaatggctacattaggt 
t tcacaaca t tagtcat t caacat ggc 1 1 ta tgggtagc t tat t tggtat tgaaaac aca 
ggaccattacttgcattccttccagtaatcacaattggattgttattcggacttgccatc 
gactacgagctcttcttaatgacacgtgtacatgaagaatacagtaagactggcgataat 
gatcattcaatccgtgtaggtatcaaagaaagtggacctgttatcgtagctgctgcactt 
attatgttcagtgtattcatcgcattcgtcttccaagatgacagtgcaattaagtcaatg 
ggtategcat taggt t tcggtgtgt tat tegaegcat tcgtcgtacgtatgacattaatt 
ccagcattgacgaaac tc 1 1 tggtaaagcttcatggtacc ttcc taaatggttaggtgca 
gtattgccaaacgttgacgttgaaggtaaagctttagaagaagataatcatcacgacaca 
tcttctgaaaaaggtcatgtcaacgataaaaatagtgaatactctagacaagacaaagat 
aactatgtttatcaaaatgacaaacgtaactacaatcgcaattataatgacgaagattat 
aaccgttctgtgcatttaaataatcatcatgaccagcatcatcgccaacatcaatatgat 
aatcaacgtgatgatatcgactatgaatcactttatactcaagatggcgaccatactcat 
ca tgat gaacg taa t ta taa tgat cgacac t at caagacaattacga t agaaatgat gat 
tatcgtcacaacaatcatgatcatcaaaatgataaccatgattatcatgattcaaatttt 
gataaaacaacaaac ttatacaaagaattaactgatagcaata t tga tcaagatg tatta 
ttcaaagcattaatgttatacgctcgtgaaaacaacaaaggtgtttacgatagatataac 
cgatcatctcaacatcgtcatgatgracgaacttagagac 





540. 


atgaataaaaaagtagaacatatcggtaaccaatatacgtcacaagaaaataagaaaaaa 
caacgacaaaaaatgaaaatgcgtgttgtacgtagacgtattgctttattcggaggtatt 
ct tt tagegat tatcctcattctac ttg tat tgc ttg teat tcaaagaca taataacgat 
caagatgcagttgaaaggaaagagaaagaaactgagtttcaaaaacaacaagatgaagaa 
attgctttaaaagagaaacttaataafcttaaatgataaagactatatcgagaaaatagcg 
agagacgattattatttaagtaataaaggtgaagtcatttttagattacctgatgataaa 
aaatcctc tcagtcaaagac ttcaaacgaaaaaggcaat 




541. 


atgaagatacgtttaacatttattatcttagcaatactatccaccatcggcttagtactt 
gttttagcaaaatatccaacaggcccacacacaatcaactataacgaaccttatacagta 
ctcatagccattacgacaatagttataatggctttaccagcactcatattaggtatattt 
aatcatcttgcatgtagaatcatatcggcgatattacaaataagtgcactgatgatgtgg 
gggtttttagtaatcattagcttaattatgggacaaattgtcattatgcttatggcttcc 
ttaacgatacttgcattacttgttagttctattgtcacactttcagtgcacccatctact 
tcagataaaataaat 


• 


542. 


atgaataagaaactattgtggagcatcattggtattgtaattattgtcgtattaatcatt 
gctgcttttatattaaaacaagttaatggttcaggtagtaaagatagtaatgcttacgat 
acatatacagtaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatct 
g tgaaaac 1 1 a taacaa taa t caatcrtgtgggt aac t tct taagtgt ttcagt acaag at 
ggtcaaacagttaaacaaggtgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactattgaacaaagtgaatcaagcacaatctcaagttaatgatgattatcaaaaa 
gtaaatcaaagtcctaacaatcatcaattacaagttaaattgactcaagatcaaagtgct 
ttaaatgaagctcagcagtcattgtcacaatatgacagacaactcaatgacagcatgaat 
gcatcatttgatggtaaaattaacattaaaaatgattcagatgtaggcgaagggcaacct 
attttgcaattaatttcttcaaatcctcaaattaacgcaactattacagagtttgatatt 
aataaaattaaagaaggcgatgaagtaaatgtcactgtaaatagcacaggtaaaaaagga 
aaaggaaaaattcttaaaatagatgaacttcctacaagctatgatacaagtgacgatagt 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaactgaaatgacg 
aca tc taatcc tacaat taa t cagccaacaggtggtaaaagtggcgaaacatcaaaatat 
aaagttatcattggtgatttagatatacccgtgagatcaggcttctctatggatgctaaa 
atccc tc tt aaaac taaaaagc taccaaataacgtgttaacaaaagataataacg tattt 
gtcgttgataaaaataataaagttcacaaacgtgaaattaaaattgaacgtaataatggt 
gaaatcattgtgaaaaaaggattgaaatctggcgataaagtccttaaaagtccaaaaggt 
aa t ttaaatgatggagaaaaag tagagg tg tea tea 
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543. 

■ 


atggctgaaactactaaaatatttgaatcacatttggtcaaacaggctctaaaagacagt 
gtattgaagctctatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
ggcatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagtatctttatcatattattactgacacttgtctttgcgaac 
t tc tc tgaagcat tagc tgaagg tcgcgg taaagcacaagcc aacgc 1 1 tacgccaaaca 
caaactgaaatgaaggcacgtcgtattaaacaagacggcagttatgaaatgattgacgct 
agtgacc tgaaaaaaggacat atcgtacgtgtcgcgacaggtgaacaaatcccaaa tgac 
ggtaaagttattaagggcctcgcaacagtggatgaatctgcgattacaggtgaatctgca 
cctgtaatcaaagaaagcggtggagatttcgataatgtaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccaggtcattcatttttagataaaatg 
attggtttggttgaaggggctacaagaaagaaaacacctaatgaaattgcgttatttact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttcaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaccattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
cagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
t tgat tt tagataaaacaggtaccattacctacggcaaccgta tggcagatgcgtt tatt 
ccggtgaaatcatcaagctttgaacgtttagttaaagcggcctatgaaagttctatcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatatcgactta 
ccgcaagaggtcggagaatatattccgtttactgctgaaacacgtatgagcggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
gtgatgtgtacaggagataacgaattgacagctgcgacaatagcgaaagaagcgggtgtg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcat at tgt tgcgatgaegggtgacggtacgaatgacgcgccagct ttagca 
gaagc taa tgtaggt t tggcaatgaac tcaggaaccatgagtgccaaagaagcggcgaat 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttctaattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacattgcgaaatac 
tttgcgattttaccagccatgtttatggcggctatgcctgcgatgaatcatttgaatatt 
atgcatctgcattcacctgaatcagcagtattatctgcgttaatctttaatgcgttcratt 
attgtattattgattccgattgcgatgaaaggcgtgaaatttaaaggtgcctcaacgcaa 
accatattgatgaaaaatatgttagtttacggcttaggcggtatgatcgtgccatttatc 
ggcattaagctcattgatctcatcatccaactctttgtc . 


544. 

m 

r 


atgattgtgttacgtcgtctatttcaagatagaggtgccatatttgctatagctattatt 
acaatctacgtagtgcttggagttttagctcctttaattacattctatgaaccgaatcac 
attgatacagcaaataaatttgctggtataagttggtctcactggttgggaacagaccat 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
tttgtcgcattgattatttccgttgtgataggagcgatacttgggtttatttcaggttat 
ttcccaggttatatcgatgcaataattatgcgtatatgcgatgtgatgttagcttttcca 
agctatgtggtcacattggcattgattacgttgtttggcatgggtgtagaaaatattatfc 
attgcat ttatattgactcgatgggcg tggttttgtcgcgtgat tcgaaccagtgtaatg 
caatatattgaagctgatcatgtaaaatttgccaaagtaattggtatgaatgatttaaca 
atcattegcaaacatattt tgccac taacc 1 1 tactgacatagcgattattgc tagtag t 
tcgatgtgttcaatgatattacaaatgtcaggattctcattccttggattaggtgttaag 
gcacctacagccgaatgggggatgatgcttaatgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatcagatgctttacaaatggcgattgatcctcgtatgtccgctaaagaaaaacgactg 
gctctgaagaaaggtgtgaaagcacgtgacactgct 


545. 

* 


atgaaaggtgccatgtcttggccttttttaagattatatattttaacattgatgtttttt 
agtgcgaatgccatactcaatgttttcatacctctaagaggacatgacttgggggcgacg 
aatactgtaattggaattgtaatgggagcttatatgctaacggcaatgctatgtcgcccc 
tgggctggtcaaattattgcacgtattggtccgattaaagtattgcgtattatattattg 
at taa tgc tatggcac tgg tat tatatgggtttacaggac ttgaaggttatttgattgca 
cgtatcatgcaaggtgtgtgtacggcattcttctcaatgtctttacaattgggtattata 
gatgctttacctgagaaatatcgttcagaaggtgtatctctctattcattattttcaacg 
at tccc aa 1 1 cat: caggaccat taat tgcagt tgggatttggcacgtggaaaat atgtcc 
atatttgctattgttatgatttttattgcagtaacaacaaccttatttggttatagaact 
acttttgcaaatacacaaaaagaggtatcaccaaaagacgaagtcttgccttttaatgca 
atgactgtatatgtccaattttttaaaaataaagcactcttctgcagtggtatgattatg 
ate ttgtcatctatcgtgt t tgg tgcgatgagtacttt ta taccattatatacggt tagg 
gaaggtt tegegaatgeaggtat 1 1 tec tcacaattcaagccattacagtagtgatagct 
agattttatttacgtaagtatgtaccatctgatggtttatggcatcaccgttttatgatg 
attgtcttaacgttactgatggttgcttcagtcattgtagcttttggaccacatatagtg 
agtatatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtttatcct 
acattgacaacg tatt taagtt ttgtc ttaccaaagataggacgtaatatgttattagga 
ttgtttatagcatgtgcagatttagggatttcactaggaggtgtgctaatggggccaata 
tcagatacggtaggatttaaatggatgtatattttatgcgctttattggttactattgca 
a t gac ac taagt a aaa t tagacaaagac aaag tgt 1 1 caaaagee tea 
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gt gggaagtac tgttaaatatcgtaagtt ta ttc tacc ta ttgtcgttggt t taatta tc 

tgggcattgacgcctattaaaccagatgccttaaatgatcaagcttggtttatgtttgct 

atttttgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 

atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 

ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggattt 

g taaaaacagggc taggtcgacgtat tgc tc tgcaat tcgttaaattat ttggaaagaaa 

acgcttggtttggcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 

agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 

tttggttcatcgccgagagatggttctgagagaaaaatgggtgcgtttttaatctttact 

gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaaccct 

atagcgcaaagtttagctgaaaaaacggcacacgttcaaattacatggatgaattggttt 

gttgctgctattatacccggattgatttctcccatcgttgtccctttcattatttataaa 

ttatacccaccaactgttaaagaaacgcctaacgctaaaaaatgggctactgaacaacta 

gaagaaatgggacat^tgtctatagccgaaaaattgacggctggtatccui^ccaT^ 

ttggctttgtgggtattaggaagcttcattaatgttgatgccacgctcactgcatttatt 

gctttagcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 

ggcgcatggaatacac tcgt ttggt tc tcagttc ttg tat taatggcagaacaattaaac 

aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 

tggcctatcgttttagttttactcatcttgttttatttctactcacattatttattcgca 

agtgcaacagcacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 

ggtgcaccgccattattcagtgcattaatgttagggttctttggtaacttactggcatca 

acaacacac tatagtagtggaccagcgcccatattatacgcagc tggc tatgttacacaa 

aagcgctggtggactatgaatattgtacttggtatagtctattttattatttggattggt 

gtaggttcactatggatgaaactcataggtatgatg 


547. 


atgaaagataataaaatgttgttcattatttttatgataggaacatttacagtaggaatg 
gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 
tcgagtgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 
atgcgaatcataacattgaaagttcacgcccaccgtctgttaccgattttagtagcgatt 
tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 
agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 
acagtcgcacctcctgctaaaaaaacacaggccattgcacttgttcaggcaggtttaact 
attgctgtaatgttaggtgtaccattcggatcatttttaggtggctttgcaaattggaga 
gttgtttttggatttatgattgtgttggcaatcattactatgttaggaatgattaaattt 
gt t ccaaatgrt t tc 1 1 taagtgcagaagcaaata t tagcaaagaat taacagt gt ttaag 

acttatacatttatggagccaatgatacgagatttttctccatttaaaattgtaggttta 
actgtttgtttatttatgtttggtctaggcggtgtgatagggaatttaattactggtaat 
gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 
atcatactatttgttactgttattcaaaattcaatattagcattaatcatttgcttctta 
ttcggttttggtacatttggtacaaccccgttacttaatagcaaaattatcttaagtgga 

cttggtgcaataattggatctatattat tatcaatagggt tacc ttacattcaaattact 
ttgatatctggtggaattatagtgttgggtatgcttcttaatcttgttaatcaactttat 

gaaaagaaacatatcacatttaatgaatattca _ 


548. 


qvlkmlqnilllinll llmlkikvliylimtl lnqf rdwlklrfinnkslwaiea 


549. 


krlvmqQhlqfnlpkiilliiatlt^^ 


550. 


lr 1 rqfql 1 c t lvl 1ml val f lba f liylmtk 


551. 


rlrytsyiiklaatdaflclltcptigili , 


552. 


ssvfairltitfsrfsm/gckkhikgaiinikke^^ 
vkgasnviyh 


553. 


rsvphi wl tmri iasvl Ivivgf sis vsca 


554. 


tanniis f ii tl tniyktklmgyt fniielriikf irrcwailfiaiihf isecflphipt 
ncyvsr f df ldsaknrosykt lnticrns f ri vfakl i\r 


555. 


f f crl tqlnwlkyl svnnlymyfmi f simnliivs tic 


556. 


i f is tcgcsttsawkaevlplrvrfpspapf 


557. 


Iknilrlvf iagltvf f sgpgqtysnaaf ideyiqtf gws rtev 


558. 


rnsnqmyqtf tadi vli fmi ivlggl wqvpmpi lagimvmvsetiyclhl 


559. 


nqrleetissphhssal 


560. 


mkqf Ini tqrkf iewliils i f i vs ipnl^ 
sqiytpydtqemahyivsiukylliyvlgvf flfkyvkhwira 
imslvvsndpiesilkllnffiplilivmyro^ 

iapksylideeslrsvfkdalisf avllainglvlyinvtiikcxq^ydvfiillll ni gmiely 

1 enoT-hi f i giri 1 rlml 1 T r>1 clti lrlrri Vhni i rrami Tin* i a-i i nrrnvi vhlf 1 kl i llccr 

taisciev^n^sclirinikaidyal tehp f 1 gsgf gipmi kae s eiqyfnvatsniifgmiift 
gi igl t lctiymlhinvllvt fpmsi ti 11 £li ti fvnmdyiil fdsvglgilcyifwgiy 
lkegraycrynngqw 


561. 

• 


mtaqktvglvvapgvterlaenXiqe33^kiidstoy(^qqe^ f dlvtdpl tgf aesvdei 

aiyni iqelneaeqesrnydniikqiensvkkqf pi ski dke t iymke t dsybl ry 1 s s s r 
srgmf rl vsgmt f annpliunmas lsnivaiaf ttgaf glvf ttmwqmaynfsrawrlfgis 
iiaiiyTnliwiimshcUwepvnksnhkhit^lyn^ 

ivl lpsgf lgqqvglkgpagidly lsipwfaasis tvagaigagllndelikes tygyrq 

rvryeeqrr _ 


562. 


mkf ephegnpikkeqs f cnkcgkhlkts tqrks enqi ehmreqqsyisreerqhhds t fy 
keqkhtgwli vl s iifvl li aallygayyayiihyi sdeqshqttesqqsnesdqnrdqs t 
gpsidvf sddf dqgymksas tsgyrgvyngmtreevedkf g tsngsves lkwsye tygdl 
avaydd^ewsvy^apnhiseoiflsinynepddmssqliyasi^ 
tvienvaqi 


563. 


ml 1 f ii eii imi laillglr tagalgcgi f aivaqlimi f gf qlppgsap vtavlii lsi 
gi aggt lqatggidyl vyiasrvi er fpksii fiapmivfvfvf gigtani alslep iia 
ktaqkariqpkral tasvl tanl al lespaasatayi isvlagyeismgkyls ivlp t al 
ismlmlstfctfvyxIcehvrdeserlvqTOeveiknd^sl^ 

i fpnlmpqfnvngdwkvemteivqf fmylsatinlllikintsdilssni tqsamgalf 
avlgpgwlga t i f naphnlki lkndigsi isevpwlvii Ivswamivisqtatasimvp 
ivms lgippiy fvamvqt lnvnf vipagp tl 1 f avelde tgr trp ts fmipgf f vitvsv 
itgfviktilgy 
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564. 

• 


mgsf f nrmtrkeup tiyqnkagalkrtlrvrdf lalgvgtivs ts i f tlpgwaaehagp 
avals f 1 laaivaglvaf tyaemastmpfagsayswinvl f gel fgwvagwal laey Eia 
vafvasgfsanlrgliaplgislpkslsnpfgsnggvidiiaawiiltalllsrginnea 
armenvlvilkvlai.il fvivgltainf snyipf ipehkvtetgdf ggwqgiyagvsmi f 
layigf dsiaansaeainpqktnprgilgsl ivaivl f vaval vl vgmfhys qyadnaep 
vgwalresghgiiaaivqais vi gmf tal igrraalagsrllys f grdgl lp swlsqlnhkh 
Ipnralviltiigvvigsmfpfaflaqlisagtlvafiftfvslait^lrkregkdlpkpef 
klplypilpai t f i lvl lvfWgls f eaklyt liwf ivgii iyl iygirhskkndeeayqv 
pre 


565. 


mtkkJurlspsewllkqskrhJcrlcntlytaivllvalvllifavksiqvepvksdt^dkds 
iri tylgnvtlnkhi rqtnlndvfkgiqdtldhsdf stgsli vndf srnqkdiiinlcnien 
imf 1 rkhnvksvnl inesradniqa tammrkidsqagynf 1 tgngsnpinsktvqqdikgk 
kianvs f tdiesnytnslknttsisldpai fyplikklkeiindyvvvnvdwgipnexiivt 
trqkeyahal anagad vi i ghntviqkvenykrtpi fyslgnt tsdnf 1 sknqkgmivqq 
dwkgshnqfhi tpiqskdgki skdnmnkmdhirf knnikdksidlksdqnggyt f ey 


566. 


mi ehlgintpyf gilvslip f viaty f ykktngf f 1 lapl fvsmvagiaf Ikl tgisyen 
ykiggdiinf f lepa ti cf aiplyrkrevlkkywlqi f ggiavgtii al lliylvai t f q 
f gnqiiasmlpqaat taxalpvsdgiggvkel ts lavi lnawisal gaki vkl f kisnp * 
iarglalgtsghtlgvaaakelgeteesmgsiawivgviwawpilapill 


567. 


inkrtdkyrdsykyridqyqnhrkrs eedmyrqhqesqqransiir atqsendr eyenhpery 
yngrdyrreqqleeenekssktWwliaiivilliivaifitraiinlmn 
qnykkevenqnddinrqvds aksdiknkkdtqsqidklqnqidqlkqnee tnadskf tkf 
yqnqidklknnnnaq1nnenqs3cv^ninledintkfd5ikaklenilngsnsgn 


568. 


mknkkglgigli timiivcivlvinTOfvggkkesyygxmkd^tt^ 
elpkdanvsvkked fvml f kdekt gki tkvkkvnhddvphglmskihdmgninkhgm 


569. 
i 


mamsll vsl wymmt 1 tsdi 1 edi 1 s flcleviinqfpyilssisliilfilfilkdmekiw 
ywlisivndavisinsghvwsqqyplwaiiir^ 

tsvrrmllkvni iaviml vftgilmaide tntl tlwnnvsavsiylvikiagiiainmllg 
fyqtmral rqrqqvhr f almtel 1 igmi 1 i lqvs 


570. 


mJmsrfsgfqwaimwfvf fvitxoalsvilrdfqatigvkrfvf siJcdlapfiaaivcilv 
fkhrkeqlaglkf sislkvierll lal ilp liilmigl f s fatyads f i llqtsdlsvsl 
1 1 i licrhi linaf we f erf rsyi qni 1 e tinmtf f as i wnli vsvftan ttvavevaavh 
f lyt £mf smiigelira tngrtiyiatafhasmtf alvf 1 fseetgdl fsmkvialstti 
vgvs f i iisliiraiwkttJoqsldevdpnnylsMqdeepsqedass tsnhdvsskdet. 
k^didndkhqskkpnksddal ttsnykedassvnketdt thndn i kdhstytedrnssv 
vndvkdeinevedhkadtdksh 


571. 

• 

V 


mennelqrglnarqmqmialggtigvgl fmgats tikwtgpsvilayliagi f 1 f limra 
mgemiyinp ttgsf atf asdyihpaagymtawsiiv^qwvwgmseviav^ 
pnwlpgvlavlf 1 maanl vsvkaf gefefwf allkvvtivlniilaglgli.lf gignggnp 
igisnlwshggfntpagf igff falsi vlgsyxjsr^ligisagetknpqtoivkaviigvlw 
ri 1 i fvioai fvx vswpwncrlcrs iqsp fva t f akveri t f aacrl infwl taal screnser 
i f sas rrai y 1 1 akkgqir?) kvf tkvm3cngvp fyt vf a vsmgil igal lnvi lpli i dgaxis 
i f vyvysas i lpgmipwfmil fshlrfrrlhpekvhnhp fianpggaianyl timfl 1 lvl 
vgmllnketvvswigivfltavtlyyliryhkkerqi 


572. 


1 qd f dnl ipgwfk t fvqvgndl i wsqy 1 iglU tagf f f t is skf iqlrmlpemf ral te 

Icpetlssgekgispfqafaisagsrvgtgniagvataivlggpgavtvram 

fmeatl aqvykvhdkeggf rggpayyi tkglnqkwlgivf avlitvt f af vfntvqanti 

aeslntqynispvi tgivlavi tgiii fggvrsiatlssl ivpimaivyignrvlii llln 

idqivpmigtiiksaf gvqqvtggavgaai lqgikrgl f sne agings apnaaa t s avphp 

vkqgli qslgvf f dtml vcta taimil lysglqf gdsapqgvavtqsalhehlgs aggif 

1 tvavtl f af sswgnyyygqsiiief 1 snnkrai 1 f i f r c fwl 1 vf vga vakt e tvws ta 

dlf^lmai vnii si iglsriiaf avmkdytx^^ 

kmpkk 


573. 


lkkeilewivai avaialiaii tkfvgksysikgdsmdp tlkdgervvvniigyklggve 
kgnvi vfhankkddyvkrvi g tpgdsveykndt lyvngkkqs epy lnyii ekr kq t eyi tg 
s QctlailpnanpqsnvipkgJcylvlgdnrevskdsrsf gl idkdqivgkvslrywpf sef 
ksnfnpnntkn 


574. 


mf nkvwf rtgi f f iml f iliklf mevhevf api ati igsvf lp Elisgf 1 fyiclpf qni 
lekwgfprwasittifigliaiiaivvsfiapiiisninnlikqtpslqkeaeqlinfsl 
rqmd^pddvthrinkavksmgdgatsilsnsvsyi ts f is tvf llimvpf f 1 iymlkdh. 
ekf ipaigkf f^gerkvfvvdllkdlnftlksylqgqvtvsiilglilyigytiiglpyt 
pi lvl f agvanl ip f 1 gpwl s f apaai 1 gi i dgp s t fiwvcwtl i aqql egnvi tpnvm 
gkslsihpl tiiwi laagdl ggf 1 1 il vavplyaviktlvsni f kyrcprivdkansnvkd 


575. 


rant i vkhtvgf ias i vl 1 11 avf vtlytnmt fhakvt i i f gf af iqaalqllmfmnlteg 
kdgrlqsQcvifaiiitlvtrvigt^jvinqgghsshl , 


576-. 


mlgeqytqi krpanrltekilgwf swvf 11 i ltivsmfialvs fsndtsi anient lnna 
elvqqilanndlsttqf viwlqngvwai ivyf ivcllis f lai ismnirilsgl 1 f 1 iaa 
ivtiplvllivtli ipil f f iiatranmf arrdria tvpsyyneydqpyydergfyepesrn 
ehgynddvyepmhtkkedrntrxqfnxnaqqqdsyn 
edkysqfpkraveseyasqqtedeptvmsrqakynkksto 
wepqidpkelkaqrkrekaeirak^ekrkaynkrmkerrknqpsav^ 
minneqed t dnnlnqqeds kken 


577. 

■ 


meenkngpnnenmankddn t ihlndsqsnedlel f rrnkaarqrrrrridnqskekdats 
tqsqletkpmdkfidnhkshnqdkeiksdliednvndeddnqkynndTc^ 
rqsnedeeefltdhqsekqtJcdsrhskkhkllskftskkeketftsfnsne]^ 
leekrairrkkqkriqytii til ili ivlillymf tplskisnvnikgnnnvs tskikke 
lnvts rsrrayt t sknkairnlkqnpl ikevdihkqlpn tl tvnvteyqi vgleknkdkyv 
pi iedgkel teykdevshdgpi idgfkgdkktri ikals emspkvrnliaevsyap tknk 
qsrikiftkdtoqvigdittiadlaaqyypqmsqslsirddsgelktngyid^ 
qgs s tvqsgteqnvtks tqeendakeelqnvlnkinkqskenn 
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578. 


mkcl ftolsiiiimls tf tl f isps tyane^ 

hgkteyagvdielakkiakdnhlklkivnraqfdsllgaJL^^ 

vdftJcpyttitnnvmmikkddakryqr^ 

rlpeailslksgkvagvvvekpvgeaylkqnseltfskikfneekkqbciavpknspvll 
dklnqtidnvkeknl idqymtkaaedmqddgnf iskygs f f ikgikntilislvgwlgs 
ilgs f iallki skirplqwiasiyie Elrgtpmlvqvf i vf f gt taalgl disal icgt i 
al vins s ayi aei i r agmavajcgq t eaars lglnyr qtmqs wnipqa ikki lpalgne r 
v tlikessivs fcigvseimfnaqvvqgis f dpf tpllvaally f 11 1 f ai trvmnfiegr 
msasd 


579. 


mshki Ivsdpi sedglqs i lkhpef dvdiqtdlsendlvnmis tydal ivrsqtqvteri 
inaatnl kviaragvgvdninieaatlkgi Ivinapdgn tisatehs vaml lamarnipq 
ahqslrnkewnrkaf rgvelygktlgvigagriglgvakraqs f gmkilaf dpyl tedka 
ks ldi qi a tvaea. aeksarvtvn tp 1 tpktrgi vgs s f fnkakqnlqiinvarggiidet 
aliealdzmlidraaidv±ehepptdspliohd>divtphlg£tstveaqekvavsvseei 
ieiltkgnvehavnapkmdl skvdkttqs f iglsttigef aiglldgapseikvkyagdl 
aqndt sli trt ii tnilkcdl gnevniinalailnqqgvtyni ekqkkhsgf ssyielel 
vndqdkiki ga tv £ agf gpr i vr indys ldfkpnqyql vtchkdkpgi vgqtgnl lgshg 
iniasmt lgrndaggdalmi 1 si dqqaseevikilne tsgf nki is tkl ti 


580. 

• 

* 


lkrnf innli i 11 i aiml sll lkmlhvl lpf mf gpilaallt^kvlklkirwpfwlsqig 
lillgvqigstftqqvikdisknwltivfvtiim 

ipgals qmlvmaeenkkanilvvsl tqt srvifwilvplisyf Eqdnhhenmhttnievp 
tlsqtlniwqiiil f sxnvgiiyigmskinf ptkqllapiivliiwnmt thltf sldhwll 
ataqliymiriglqianlmsdlkgriaiaiaf qaimli vttf imiigihl i tnesinelf 
lgaapggmsqivl varoatgadvamissyhif ri f f il f viapligyf invklnnk 


581. 


vkkteriiafilliall£tgrogmtyknwlaiviilgldlqgg£evlfqvdplnkgdkid^ 

alqatsqtlenrvnvlgvsepkig^edpnrirvqlagik^^ 

dhvlinsgsdikqgsakqefkqetaqptvtfkvksk^ 

kgdsykkeak3cqqegkkpk±isaasvdqpinsssveiaggfagkkgveeakqiaellnag 
slpvdlkeiysnsvgaqf gqdaldktmf asivgi aliylfmlgf yrlpgl vaiial t tyi 
yl tlvaf of i sgvl tlpglaalvlgvgmavdaniirayerikdelrigr tlkqayskanks 
s f 1 ti fdsnl t tvi aaavl f f f gessvkgf atmlllgi lmi fvtavflsrglls llvssn 
ffkkqywlfgvkkkdrhdinegkdvh^ 

i fklnlgidf ssgtradiqsknai tqaqvektvks^lepdqiqingsgnknatrvqfkkd 
IsreednklsaJcvksef gdnpqintvspligqelaknavtali las igii iyvslrfewr 
mgl ssvlallhdvf iiiaif si f rlevdl tf iaavl tivgysindti vtf druxenlhkv 
kvi thtdqiddivnrsirqtmtrs intvl twvwvaili lgap ti fnfslal ligllsg 
vf s si f ia^lwgmlkkrqfkktkimklwhkekksndekilv 


582. 


mgentkqdfnqkgqnfkftkkhrrllygsvfln^^ 

ili siiidigaqiniwril wtglrgqeisnkvlpglgtiisi 1 iaf gglafnigniaga 
glglnamfgldvkwgaaitaifailifvsrsgqldjrulvi^ 

pygdalvhtfapehpfklilpiitavggtvggyxtfagahrildsgikgksylpf^^ 
vagilttgvmrtaiflavlgvvvtgvtlssenppasvfqhalgpiglaiifgvvifaa^ 
svigsaytsatflktlhksn nknTil ivitfivistfvf lfigkpvsllllagaliigwil 
pitlgailiasrkksivgnyqhptvnolvfgiiavivtimtgifslqdlaslwkg 


583. 


vsnimfkddfeki^qsinpdeliqtelkeddktmfinkkeads<pislsnnsnqq 

rkrrretatiiqskqqddldiqkiisdakttegslddrydeaqlqqqhd^ 

nrmkdgkdaaivngtsespehkskstqnrpgpkaqqqkrksestqskpstn^ 

gi agaagvagaae ts krhhiikkd)aids knKnhendeks vknddqkqskkgkkaavgagaa 

agvgaagvahtaaqaJchhneeknsncainqyridqs egkkkggfralcil lpliaaililgala 

ifggmaltmhndsksddqkianqskkdsdkJcdgaqsednkdkksdsnkdkk^ 

ds dns SSnpnatS tmnndn vanr>Ti snytanqri ggrin artrp str\r\ qqa t- qfjqqa>i t-Trygrym ^ 

yr i aiqyygegt qanvdki Jcrangl ssnnilmgqtl vipq 


584. 


makgdqyqah t ekyhdkkskksykpvwiii s £^ ^ 

avvinv^eavtOTvsatlilglmiliaglspvqdlseklgi^ksgdi 

lshaf sgf s t saval vaaal f lavamqetnlhkrlallvl si vgnktraivigailvsi v 

laffvpsataragavvpillgiaiaafevskdsrlaslljJ.tavqavsiwnigiktaaaqn 

ivainfinqolglidvswgewflyaapws iirosialyfimikfn^pehdaieggkelikke 

lnJclgpvshrewrl i vi svl 1 1 f f ws t ekvlhpi dsas i t lvalgii Impki gvi twkgv 

ekkipwgtdivfgvgislgnvllktgaaqwlsdqtfglntglkhlpiiatialitafiU 

hlgfasatelasaaipvfisltstlnlgdhaigfvliqqfvisfgfllpv^apqranla 

tgtftvkdflktgipltivgyilvivfsltywkwlglv 


585. 


mldfinhllsyqflnrali tsilvgivcgtmgsiivlrglslmgdamshavlpgvalsf 1 

fnipmfigalvt:gitaaslfigfitsnskt^daaigisftaflasgviiislinstt^ 

hiiegnllaithqsfwttivitvlvilliiifyrplnastfdatfsnns 

mil lalvtvasiqtvgiil wall i tpastaf li skqlyannnviasi isvissiiglyf s 

yiynipsgafcivict fmiyivtlsi tr iknkqkrsal t 


586. 


lakl lyklgkf i akn3cwlsvigwl vtlgvii tplminspkf dsdi tmnglksldtndki s 
kefhqdsekasrokivfhsnkndglnrikdUck(Uedald^ 

degdt^anvsyvvpqtglkdsskMidkelkdvtdiihnvqiektqggaimsepggtsei 
vgiivaivillitfgsliaagn^iisaiiglgssvgiialltyifdipnftltlavniigl 
avgidyslfilfrfkelkkJcgvdtveaiatavgtagsavifagltvmiavcglslvgidf 
lavmgfasaisvlfavlaaltllpalisifhksikikdkptkskdpkdliswakfivgkpv 
lavavsliililaaipvsgmrlgipddslkp tdsseykaykl ladnfgegyngqx vmlvn 
tkdggsks t ierdlnnmrsdl edidnvdtvskaql tdnnnyal f tiipekgpnsqs tenl 
vydlrdyhsqaqekydygteisgqsviaiaiaseklnnaipvfagvivvlaffllmivfrs 
ilvplkavlgf i lslma tl gf t tl vi ahafmcrs 1 f ai entanlla f lovi tiall f alai 
dyel f lmtrvheeysktgdndhsirvgikesgpvivaaal imfsvfi afvf qddsaiksm 
gialgf gvl f daf wrmtl ipal tkl f gkaswylpkwlgavlpnvdvegkaleednlihdt 
ssekghvndknseysrqdkdnyvyqndkmynrny^^ 

nqrddidye S ly tadadh thhdP>myn H -r>iyqr?nyH mrl Ayrhr\n K/^rpi rh^hf^yh ri fzn f 

dkttnlykel tdsnidadvl fkalmlyar ennkgvydrynrs sqhradde lrd 


587. 


ninkkvehignqytsqenkkkg^q 

qdaverkeketefqkqqdeeialkekliuilndkdyieUarddyylsnkgevifrlpddk 
kssqsktsnekgn 


588. 


mkirltfiilailstiglvlvlakyptgpntinyn^ytvliaittlvimalpalilgif 

nhlacriisaxlqisalrrmn^eiviislimgqivinaniasltilallvssi^ 
sdkin 
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589. 


* ■ 

mnkJcl lwsi igi vi i wl ii aa f ilkqvngsgskdsnayd ty tvrke tpis 1 egkaspes 
vktynnnqsvgnfl s vsvqdgqtvkqger iinyd tngnkrqql lnkvnqaqsqvnddyqk 
vnqspnnhql qvkl tqplqsalneaqqsl sqydrqlndsmnasf dgkini kndsdvgegqp 
ilqli ssnpqina ti tef dinkikegdevnvtvns tgkkgkgkilkidelptsydtsdds 
tassaqagaqgdseegtemttsjiptinqptggksgetskykviigdldipvrsgfsindak 
iplktkklpnnvl tkdnnvf vvdtamkvhkreikiernngei ivkkglksgdkvlkspkg 
nlndcrekvevs s 


590. 

* 


maettkifeshlvkqalkdsvlklypvymiknpimfvvevgmlXalglti 
srlyvfsifiillltlvfanfsealaegrgkacianalrqtqtesmkarrikqdgsyeiaida 
sdlk3cghivrvatgeqlpndgIcvlkglatvdesaitgesapvikosggdf<tovlggtsva 
sdwlevei tsepghs f Idkmiglyegatrkktpneialf tllmtl t lif lwil tmypla 

JCEln in iaifliiiiiaiavuLj.yLLiygiiatugiayfliujLV^UiligApg 

lildktgti tygnrmadaf ipvks ss f erlvkaayessiaddtpegrsi vklaykqhidl 
pqevgeyip £ tae turmsgvkfttrevykgapiismvkrvkeagghipvdldalvkgvskkg 
gtplwledneilgviylkdvikdglverfrelren^ 
(irfvaecJ^edkinvireeqahghivaintgdgtn^ 

lidldsnptklmewligkgllmtrgslttf siandiakyf ailpamfmaampanmhl n i 
mhlhspesavlsali fnaliivllipiamkgvkfkgastqti Lmknmlvyglggmivpf i 
giklidliiqlfv 


591. 


ndvlrrlfqclrg^faiaiitiy\nrlgvlapli^ 
Igrdvltriiyaij^sllyvfvaliisvvigail^^ 

sywtlalitifgrogrveaiiiaf ilto^awfcrvirtsvmqyieadhvkfakviginndlt 

iirJdxilpltftdiaiiassBmcsmilqittsgfsfA^ 

pgmmmt tgvai vi ivmafnf 1 sdalqmaldprTosakekrlalkkgvkardta 


592. 


mkgamswpflrlyiltlmf fsanailnvfiplrghdlgatutvigivmgaymltamlcrp 
wagqi iarigplkvirii llinamal vlygf tglegyliarimqgvctaffsinslqlgli 

tfantqkevspkdevlpfnamtvyvqf fkn 
egfariagifltiqaitrvviartVlrky^ 
sifvyisaifigitqaJ-vyptlttylsfvlpk^ 
sdtvgf kwinyilcal Ivtiaintlskiiqjt. as vakas 


593. 


vgs tvkyrkf ilpi wgl iiwaltpikpdalndqawfmfaifvstii aci tqpmtigavs 
iigf timilvgivdtktavqgf gnssiwliamaf fisrgfvktglgrri alqfvkl fgkk 

U-L y_L ays Ivy vuixi, u^Ja up oil Laiay y J. uu.pi x Ka ISqdI yo opiuyS cXJuily ai 111U 

efqgnlitsaxnflt^magr^iaqslae^ 

lypp t vke tpnakkwa te ql eemghms i a eklmvgi £i i alal wvl gs f Lnvda 1 1 ta f i 

al al 1 11 tgvl awsdi lne tgawn 1 1 vwf 3 vl vlmaeqlnkl g £ipwl s kl i aqglngf s 

wpivlvllilfy1^I*ylfasatahvsaiuyaally^ 

t thys sgp api lyaagyvtqki^/wtnniii vlgi vy fi iwi gvgs 1 wmkl i gmm 




i||Miimin i i-j — i-j-iiiiLj ujl uvyiuacy vv <— j. a u^x auujujvv l>i ooay JL i x o v yoJ. j veil lyyi 

mriitlkvbahrllpilvaif iisnlvyinlapiiiiivlllsrlmsaaT^ihapf fyvciusvaa 
tvappaJdctxiaialvqagltlavmlgvpf gs flggfaiiwrvvfgfmivlaii tmlgmikf 
vpnvsl s aeanis kel tvf knphil i viai ivf gysgvf ttytfmepmirdf sp fkivgl 
tvcl fmfglggvi gnl i tgnvpedkl tknlylc f Xllfvtiilfvtviqnsilaliicfl 
f gf gtf gttpllnski il sgkeapll astlaasifmranf Igaiigsillsiglpyiqit 
lisggiivlgmllnl vnqlyekkM tfneys 


595. 


MAVKVAINGFGRIGRLAFRIUI QEVEGLEWAVNDLTD 
VIX33FRVNGXEVKSFSEPnASK^ 
APATGDLKTIVFlWmQEI^G SETWSGASCT^ 

TGlXKrQDAPHRKC^KI^ARAAAENI I PNSTGAAKAIGKVIPEIDGKLDGGAJQRVPVATG 

SnLTELTWLEKGDVTVEQVNEAMKNASN^ 

SVGTOQLVKVAAWYBNEMSYTAQLWTLAYLABLSK 


596. 


vkrlknfilgllivaivgf llfinyiddBriqsyqdyflqfnwfqplliglaglliligli 

lvlslfkpt^Iqpglykiif<Mgliiyvsrkavektiydtiaky^^ 

sfidikadf fvpnhvqvksltesiraciiksnvehfteipvrklevnvrdqktsgprvl 


597. 


rnsf lrkhteii f syiigivsl f tgliif ijxlplikqfkgdkkvdtlivhiivwef lnaf f ae 

iikvmskfiggl^itsaivlivl!gilvmllghtlfrtikyT3^ 

llmtqvygf faivf iipf tvhi gy ivykde lnqdnrknliyniwi i v tygmsyl i tqislyg 

ridnTieiesidilsviitf fiimwllgqiaaiwnflflrrslpltkeelgeeepelsrtiikg 

nvsnqtkvlilkqlqrikttieyarktrrsvdldkirakrdkt^ 

kpkwlqpniyvql f cgvii 1 f f af lefrmraalfl tgewelsqtqywewvtlllllfiii 

iyiattltyylrdkyyylqimgsilffkfltefitiiiavhglllsi 

vayslqlrek 


598. 

m 


raqqe t tswykqewf ivls 11 f i f plgl f 1 mwkf skwpsiartii tvai svivlasi tyyg 
rUqmivpatsnsimet^etteiiiivndkd tkentkepgkenesa 
trlensal ekaksyyddfhms klgiydil tseygekf dkedaqyaidhleadyBknalek 
aksy akdmhrosnds iydl lvsnygekf teseakyaiehldn 



